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NOTE 



The proceeditijis of the Chamber of Commerce authorizing 
the preparation and publication of this book will be round in the 
last chapter. 

The book has been prepare.! by ^1:. S. H. V. Burr, C. E., A. M., 
under the direction of the Chairman ot the Special Committee. 
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CHAPTER 1. 



THE BEGINNINGS AND THE GROWTH OF NEW YORK CITY. 



In thi t arlv part of the si>vfnttH>nth rc-nturv th<- Dutch wore wonderfiTllv pros- HENRY 

, 1 , 1 .1 . 1 . >f I . HUDSON 

[H-ron-, scaling nn a larcjc -cale wilh the entire world. Motley imnlions, in 

VmUd Xi ihcriauds, tlial tlicy iiad itxj.ooo sailors and 3,ocK> ships. Uryant. in his 
History of the United States, reimrks that "The Dutch East Itidia Company, the 
first of great trading monopolies, was formed by the consolidation of several small 
corporations, its charter granting it sole permission to trade for twenty -one years 
to the cast of the Cape of Good Hoj>c. and to sail through the Straits of .Maijel- 
lan." The Ma^illan r nu- was l >ng, and it became in>port-int tn «rnrch for a 
passage across the northnn ;it-mi>[)|Tere. Mnnv fX|M>ditii m- were >ent forth. So 
firmly rooted had become the t)eliet that a pa!>sage e.xisicd north of the continent 
that otie explorer, Henry Hudson, sent out by the Muscovy Companx of l-jigland, 
had been instructed "to proceed directly across the pole." This was the second 
voyag^c of Hudson for the company. 

In i«io9 the Dutch East India Company engaged HudSOn to make a third 
attempt. Tlie ship flalf-Mooii, a vessel nf Sn t^ns, w.ts finid out. The 
contract stipulated that Hudson was i<» receive a ^uin (>(|iial to S.v >^ ' "^f our money 
for expenses and for the support of his family duruig his absence, ii he did not 
return, his widow was to be paid $8o to indemnify her for his loss. If he found 
the passage, he was to receive a suitable reward, the exact terms of which were not 
stated in the agreement. He was instructed to proceed "around the north side of 
Nova Zetnbla"; n1-n he- was "to think of no other routes or passages, except the 
route around l>\ the nortli and northerist aliovc Nova Zembla." 

The expidilion sailed April 4, and early in May had reached the neigli HUDSON'S 

borhooU of the island. Ice barred further progress in that direction, and, as the 
crew were insubordinate, most of them being unused to the extreme cold of that 
re;gion, Hudson decided to disobey orders and sail west for the American shnrc. 
He skirted the coast of .Newfoundland and New Kngland and reached a point as 
far south as Chesapeake Bay: and returning sighted the j^avesink Hif^land in 




September. Before he sailed for honie the Kills were explored, and also the Hud- 

!ton to a point above Troy. The ad\cntiircr> were <It lit;lilc(l with tlic Ixaiity of the 
coMTitry. wit!-, its pi .<.-ihiliti< s for agriculture and for trade with the natives. 

1 he 1 )ntch ( ii >\ iTiniu 111 diti imt lake :idv;irn;(L'< "t the dist-<>\irv t^ claim the 
ti-rritory; neither did it make an allcnipl, until long after, to tlevclop and colo- 
nize it. 

But the merchants of Amsterdam were not so indifferent. Two or three years 
nfler Hudson's \ isit tliev occupied the soutliem end of Manhattan Island, building 
there a crude fort and lints for the first settlers. 

It (hd not call for the exercise of nnicli insijjin on the part of the pioneers to 
appreciate the wonderful advantaf,'es (jf the hxation. While donhtless lluy never 
dreamed of the vast and thriving poimlation tltat would in time occupy tlic island 
of Manhattan, they knew that the harbor was not surpassed b>' any in Europe. 
They knew that the river would provide eommanication with a vast interior region. 
They knew, in .some part, that the natural resources of the land were very fjri at. 

The Island of Manhattan was a rocky ridge extending north and south. The 
.southern part wns (.t-IIv <I( fensiltlc. Tlu" country to the north was tit to \v mlti- 
vatcd. Tlie adjacent iantl in Jersey, Slalcn Island, and Urookl}!! was of like char- 
acter. The settlers sent their boats up the Hudson as far as the stream was navi- 
gable, south along the coast and north through the Sounds and rapidly estabUshed 
an extensive trade with the Indians. They entered also, ui a modest way. upnn 
the tillage of the soil. 

The grow th of the place w as rapid. In 1700 the population was about 21,700. 
Ill iS\> ) it hrifl trrown to <)<),4S«^; in 18^0. to 123,706. At this time the population 
ul th' .stall I \i \v Vork was 1,372.812. 



of the Hudson with the Great Lakes by the Eric Canal. Mention of this enterprise 
is to be found in the minutes of the Chamber of Commerce of Xew York of Jan- 
uary 3, 1786. In a memorial addressed to the Chamber by Christopher Collis he 
asks aid for the enterprise in the followini; prophetic language : 

"Your numonalist has formed a design of opening an intercourse with the 
interior parts of the I'nited .^lates. hy an ariificia! i»«'n?«d navigation, along the 
Mohawk Kiver and W ood Creek to the (ireat hakes, a doign which must evi- 
dently extend the commerce of this city with exceeding rapidity beyond what it 
can possibly arrive at by any other means ; a design which Providence has mani* 
festly pointed out, and which, in the liands of a commercial people, must evidently 



THE ERIE 
CANAL 



M tlie <iate last nienlioned a niovenunt was set on fool It) connect the waters 
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tend to make them great and powerful ; and which, though indefinite in iu advan- 
tages, may be effected for a sum perfectly trifling when compared with the advan- 
tages." 

The memorinlist declared that he had cxamiiu d tlir ground "at the Cohoes, CHAMBER OF 

COMMERCE 

the Little Falls, anti l-ort Schuykr. and found tliat no consiilcrahic difficulty ffxist- 
ed,'" and that he iiad secured "a number of respectable gentlemen as subscribers." 
He adced for the conntenanm and aid ol the Qiamher of Commeroe. That body 
responded that, while it entertained a high idea of the feasibility of the sdieme and 
wished it all success, it had no funds that could be ap(dted to the purpose. 

The physical features of New York and the value of this canal were sum- 
marized b\ the late Alirain S. Hewitt when Mayor of the City. In a message tO 
the B<»arii or Aldermen in January, 1888, he said : 

"The State of New York owes its pre-emmencc among the States of the 
Union chiefly to the physical fact that within its territory the great Appalachian 
chain of mountains falls off, so that communication between the Great Lakes and 
the ocean may be secured on grades so low as |o offer hut little resistance to die 
tide of commerce in both directions. The City of New York owes its precedence 
amonfT tlie cities of the Union to the fact that it has. a great ocean harbor of un- 
equalcd projjorlions and of inexhaustible possibilities. These great natural advan- 
tages were turned to account by the forei-ight, genius and energy of one man, 
whose monument is to be found in the Erie Canal, and in the vast increase in 
the wealth of the city and State of his birth. 

"The name of DeWitt Clinton, the first graduate of Columbia College after DE wiTT 
the Revolution, Mayor of this city and (Governor of this State, will always be held 
in grateful rememliranrc hy t!ie generations who enjoy the fruits of the inealculablc 
bttu til> u hidi he conlerrcd upon the commonwcalll). He laid the foundations of 
its prosperity upon an enduring basis. Since his day the introduction of railways 
has lessened, hut has not destroyed, the natural advantages which New York pos- 
sesses in low-grade lines to the interior, over other cities of the Atlantic seaboard." 

Clinton started 10 dig his "ditch," 363 miles in length, on the 4th of July, 1817, 
amid much ridicule. But the undertaking, stupendous as it was, was poshed to 
completion in October, 1825. 

Thirty-five years later the construction of railroads that were to rnn-stitutc RAILROADS 
great trunk lines was begun. The successive lines completed added to the impor- 
tance of New York City as a commercial center. Its precedence, indeed, became 
such that railroads built between other seaboard cities and the West were obliged 
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to adc for difFerential rates favorable to themselves. These rates weiv secured, and 
have lasted until our day. They have tended to build up other lines of trans" 
portation, but have not k) far prtvcntcd tin* (IfVflopniciil of our city aiul com- 
merce as to be tile cKcasion of serintis complaint bere. The s> stctn of differential 
rates is, however, abnormal, and caninn he allowed to stanc! iriiU finitcis . 
LOCAL The people of New York Cit>-, while giving attention to problems of irans- 
PROBLEMS jiortation between their city and other sections of the country north, west and 
south, have been obliged to meet local problems due to the physical conditions of 
their vicinage. The first settlement was at the extreme southern end of the island 
of Manhattan. This section remains until our day the center of the activities of 
our pcopU-. I'opulation has incren^ied y^r by year, and it has covert d success- 
ively the (hstrict south of Wall streti. south of C anal street, south of Twenty-third 
street, soutli of the ilarleni, anti it tiow extends north of the Harlem alonfi tlic 
Hudson toward Yonkers, and along the East River toward the Sound. .\ great 
city has grown up on the Bronx. Xeighboring great cities have grown up 
across the North and East Rivers. Our municipal government rules to-day the 
affairs of four millions of people. The metropolitan center, including the nearlry 
cities of Xrw Jcrsc y. embraces a tf)tal jmpnlaticin of four and three-quarter mil- 
lions. It IS. I lie largest center in the world, save only London. 

The growth from south to north to a distance of more tlian ten miles, always 
within bounds made by arms of the sea, and the growth across the waters contigu- 
ous to the island'— the centre of commercial activity on the island itsdf remaining 
constant to its more southern parts— has created the local problems mentioned, and 
caused develofMnents of a progressive nature that will be treated of in the follow- 
inR chapters. 

DEVELOP- III a way the sncctssive <leveit»()!uent^ made liave sirved to tix tbe commercial 
MENTS activities at the soiuiKrii end of liie island. It has been a case of "all roads lead to 
Rome." And this again has caused developments there that could not have been 
dreamed of in earlier days. One of tltese is a form of construction that 
permits of building to the height of twenty stories and more. This form of con- 
struction has K«)ne forward so rapidly and to such an extent that it may be true 
to-day that the section of the city soutfi it the City Hall gives accommodation to 
twice as many pcojile as it contained twenty years ago. 

.\ factor which .should not be overlooked in the study of a problem of this 
nature is "the flat/' which has done for certain residential districts what the skele- 
ton-framed skyscraper later did for the commercial and financial district — ^in- 
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creased tlic capacity of the groun*! area. One of these "Parisian novelties" had 
been built in I8^)5, anJ in 1870-71 two large apartment houses were erected on 
Eiglitecnth and Thirteenth streets. From tliis initiative the style spread, and has 
had much to do with increasing the density of population. 
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CHAPTER II 



PLANS FOR REUEF 



RAPID The conditions existing in Xcw York illustrate the proposition that city 
TRANSIT growtli ilcniaiicls rapid aiiil certain ineatt> <tf travel between different sections and 
NECESSARY ^^^^ general ci ntc-r. In the al)>eiice of the prot^rcssivc developments that have taken 
place during the last one hundred years, the growth of population would have been 
checked and burincn intereflts impeded in large ineacure. For ptirposes of com- 
merce the people of a great business center are far more effective when they have 
the ntcans to go to and fro as the occasion demands, with the least possible loss of 
tinie and the least inconvenience and fatigue. 

At the lie^n'nninj^ of the last ccntnrv the people of New York had. for the 
tiiiK-. TL-as' inahlc laeililies of transit. The city vvus so sn)all that stages could 
reach readily all parts of the island then incujiicd. The two rivers were not 
barriers to movement At a very early date people found it not inconvenient 10 
do business in New York and to live on Long Island or in New Jtney. 
STEAM Wtdi the introduedon of vessds propelled by steam, about i8lao, a noted 
VESSELS development took place. Transit across the rivrr*; was facilitate<l, and residen- 
tial places of importance grew up on the opposite shores and along the rivers 
well to the north and east. I he ferries and the steamboat lines established were 
very notable, surpassing any development of the sort elsewhere. They left 
little to be desired in that direction. 

In 1850 the isbnd population was served, so far as interior Iransportatioii 
was concerned, by stages and omnibus lines, and still later tram cars were intro- 
duced. 

GRAND The first praetical gain in rapid transit was made in 1875, when trains wt ro 

CSKTRAL Ijrontrhl into the (Irand Central .Station at I'ortv-second street over a four track 
STATION ^ . , , , J - , , 

- system, two of which were uitended lor local trains. 

Tlie elevated railroads appeared in the seventies. A short section in Green- 
wich street was erected in 1870; but it was not until ten years later that the 
several structures were completed to the Harlem River. 
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The elevated system was a very notable accomplishment. Criticism of it ELEVATED 
from an engineering standpoint were niunerons and severe. When M. De )^ads 
Lesseps was whirled around the track 9lt One-Hundred-and-tenth street he 
said, "American engineers are audacious." The precipitation of trains to the 
street was predicted freely. The record indicates that the elcvatt-d ronds are 
safer tlian surface steam-rnnfls. It was said that the constant jar and strain 
would impair the metal to such an extent that the structure would become 
unsafe. The original oolttmns and girders are still doing duty. Fifteoi years 
ago a thorough examination was made of the principal members, including tests 
of the steel. It was found that the physical properties of the metal had under- 
gone no change. 

The pf)ptilatinn north of Fonrteenlh street has increased threefold since 
1870. Doubtless a large part of this gain is directly attributable to the elevated 
system. 

The next advance was made m 1883, when ^e Brooklyn Bridge was BROOKLYN 
opened. The territory adjacent to the Brooklyn end of the bridge although so BRIDGE 
near to the busfaiess part of Manhattan Islaad, had remained hugdy undevd- 

oped. The bridge and the system of elevated mads that followed closely upon 
its completion brought the outlying sections within ronsonahlc traveling time 
to New York. Tlie growth of Brooklyn luis been rajiiil ever since. It was 
said, many years ago, that Brooklyn could atford to build a new bridge every 
ten years. 

The system of propdling^ surfooe cars by cable was introduced in 1884. It CABLE CARS 
answered its purpose admirably for some year^ and was then diqdaoed by the 
electric system. By these systems the cars were enlai^ed and moventent accel- 
erated. 

It may be that ten years ago, or even five years ago, many people in THE FUTURE 
New York believed that existing systems were the best that could be 
devised; that the electric cars on tlie surface and the elevated trains were 
enttrdy satisfactory ; and that nothing remained but to extend accommodations 
as population increased. They had become used to the trotible of climbing^ to 
stations well lifted above the streets. They had forgotten about the dangers of 
"roads upon stilts. " They ignored the discomfort to dwellers along the lines. 
They recognized how unsightly the structures were, but sank ret^rets in view of 
their utility. They equally minimized the objections that may be raised against 
the use of streets by a surface system that is noisy to a degree, that greatly incon- 
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venicnces ordinary traffic, and that in each and every year maims and kills many 
victims. It is possible to-day to predict with safety that the elevated structures 
will all be taken down. It is at lca.=t possible to hope that the enormous cars now 
propelled rapidly over our streets by electricity will be disused in the more or 
less «listant future, and a systnn of transportation introduced that will be more 
convenient and less objectionable. For it would be unreasonable to suppose that 
the evolution of the past in the matter of transit for cities is to end with the 
methods now in use. The ultimate fjoa! is a system, or .systems, that will be not 
unsightly, that will be noiseless to a reasonable degree, that will not cause undue 
inconvenience to any persons or interests, that will \x .safe for passengers and 
not dangerous to others, and that will be rapid. This is the goal ; and in view 
of progress heretofore made, and in view of progress at large, one may say with 
confidence that it will be reached. 
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CHAPTER Ul. 



EARLY SUBWAY SCHEMES 



Dtiriiij^' iIr- pcncxl from iSikS i.. h^kj ni;in> Mibuay schemes wvrv brought 
forward in the effort to provide transportation that would be rapid and reliable, 
and would meet at least the demands of the times. Most of these are now his- 
torical incidents only. 

In i86S, by an act of the Legistatui^, the New York City Central Under- new YORK 
ground Railway Company was incorporated The line wa$ to ran from the City ^"]L».i 

CENTRAIa 

Hall [i> t]w Harlem River. TJk charter granted ample powers ns route, -jkdeR- 
cai)iial. ami iacilit;c> ffif t-oii-.triKtion. Although the standing' of the incor- '^ROUND 
porators inditattb iliai Uieu purpose was serious, no practical result was reached. 

Following this, in 1872, an act was passed by whicb Cornelitts VanderbOt new yokk 
and others were incorporated, as the New Yoric City Rapid Transit Company, city rapid 
to build an underground road from the City Hall to connect with the New 
York & Harlem Railn.ad and with the New York Central. This comimny was 
duly or<^anize<l and the necessary surveys and plans were made for the con- 
struction of the road. Adverse criticisms made at the time led Commodore 
V'anderbtlt to decide that he would not coitstruct the road. Many years later 
Mr. Hewitt said: 'To diis decision the members of his family, who succeeded 
in the management of the New York Central Railway, imiformly adhered; 
although they, as wdl as he, always in«slcd that the road ought to have been 
constructed and would have proven profitable, probably, to the N'ew York Cen- 
tral Railroad." Of all the early endeavors to provide rapid transit this was the 
only one supimrtcd hy snffirirnt capital. 

Other cotiq)aines were incorporated as follows: 

The fieach Pneumatic Transit Company m 1868. OTHER 
The Central Tunnel Railuray Company in 1881. schemes 
The New York ft New Jersey Tunnel Railway Company in 1683. 

The Terminal Underground Railway Cotnpany in 1886. 

The rndetirrDund Railroad Company of the City of New York (a con- 

S(jliilation of two comj)anies) in i8«/>. 
The Rapi<l Transit Underground Railroad Company in 1897. 
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BEACH Of all the plans brought forward the most interesting and perhaps the most 
PNEUMATIC iniportnnt was the Beach Pneumatic, otherwise known as the Broadway Undcr- 
grouii>l Railway. It was the only one uiK-n which constructive work was done. 
A full-sized section of a tunnel was built on the line adopted, and is to-day in 
good condition. The route selected by the company had been advocated by every 
rapid transit board since that time, namely, from "the Battery, or Bowlii^ 
Green, under Broadway to Madison Square; thence under Broadway to its 
junction with Central Park and Eighth avenue ; with a branch under Madison 
Square and Madison avenue to and under the Harlem River." 

The first cnmpany, the Beach rncuniatic Trant.it Company, incnrpnraU'd in 
1868, was emjxjwcrcd to "provide for the transmission of letters, packages, and 
merdtandise in the cities of New York and Braddyn, and tiie North and East 
Rivers, by means of pneumatic tubes to be constructed beneath the surface of the 
streets and public pJaces." 
THE The charter provided that the company nnt>t, as a preliminary step and to 
demonstrate the pmcticahility of its plans, "first lay down anrl construct one line 
of said pneumatic tubes from the rost-(.)fiicc in Nassau street, betwc n Liberty 
and Cedar streets, in the City of New York, not extending alxn-c i-ourtccnth 
Street, whidt shall be put In successful operation, and continue so for the period 
of three months, * • * before proceeding to faiy down and construct any 
other lines of such pneumatic tubes." 

As amended in 1873 the company was permitted to "construct, maintain, and 
operate an undei ground railway for the transportation of passengers and prop- 
erty." The capital stock of the corporation was fi.xcd at ?io,ooo,ooo. A two- 
track section, from Bowling Green to Fourleenih strtct, was to be finished in 
three years, and the remainder within five years tlicrcuftcr. The act stated that 
the water and gas pipes and sewers must be maintained, and that street travel 
must not be interrupted dining construction. The work was to be done under 
the supervision of a board of three engineer-commissioners, one of whom was 
named in the act, .ind two of wliom were to be appointed by the Governor. 

It was proposed to operate the tnnnel by means of compressed air, the car 
being circular in cross section and approximately fitting the tube. This, as was 
pointed out at the time, would do away with the dust and obnoxious gases aris- 
ing from the combustion of coal in a locomotive. 

Work was begun on the tunnel at the corner of Broadway and Warren 
street, and a section was built under Broadway to the southerly side of Murray 

10 
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street. The curved portion at the corner of Warren street was constructed of 
cast iron plates, the straight portion being lined with brick to a diameter of 8 
ft-et in the clear. The tunnel was built by means of a shield which was forced 
forward, 2 feet at a time, by hydraulic jacks. 

Early in 1870 the tunnel was thrown open for inspection, and a car was exPERI- 
run from one end to the other, the object being to convince the public that the mental 
plans were safe and practicable. But all of the work done failed of successful 
issue. Engineers of prominence were divided in their opinion as to the possi- 
bility of building an underground road through narrow streets lined with heavy 
buildings. Even in the seventies the Beach plans were condemned because it 
was thought that the tube could not be constructed under the street in front of 
such a ntassive structure as the Astor House. Since the methods were not 
endorsed by engineers, financial interests were chary about investing money in it 
Many believed that if built the returns would be insufficient to pay operating 
c.x]H;nses and interest on the invested capital. 

The capitalists and engineers of those days should not be too hastily con- ELECTRIC 
demned as shortsighted. The needs of the people of our city for rapid transit ''"'^'''^T^"^'^ 
increased greatly in the next thirty years ; the population increased greatly ; the 
city's wealth increased, and notable advances were made in the science of tun- 
nel construction and of the movement of trains. A revolution was effected in the 
matter last named by the introduction of electric traction. We would have 
had no subway to this time if private enterprise had been relied upon. 
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CHAPTER IV. 



BRIDGES TO BROOKLYN 



THE BROOKLYN BRIDGE. 

The coiicenlration of business at the lower end of Manhattan, and iht devel- 
opment of the district across the East River for residential and late r for btnincf^s 
purposes, caused attention to be given at an early date to the matter of better 
transit facilities in that direction. 

A proposition to tiuild a chain suspension bridge over the East River, with a BROOKLYN 
dear span of 1,500 feet and a length of 2,100 feet between the "toll gates," was ^'^^ 
proposed as eirly as 18391 The structure was to have been 28 feet wide, the 
height of the granite piers from the water line to the roadway 160 feet, and frotn 
the roadway to the extreme point of the pier 65 feet. This and similar schemes 
came to naught, iniiil. in 1807, the Legislature passed an act incorporating the 
New York Bridge Company. In May of that >car John A. koebling. who had, 
by designing and erecting the great Niagara Suspension Bridge, earned a high 
reputation in this branch of engineering, was appointed chief engineer. A sur* 
vey of the line was made in the summer of 1869, and the Brooklyn tower located. 
It was while engaged in this work that Mr. RoeUing met with an accident that 
resulted in his fleath. In thf same year his son, Washini^nn A. Roebling, was 
app<Hnte(i to prisition frirmerly i)ccti]>!i-(l by his father, and under his super- 
vision the work was carried to completion in May, 1883- 

In May, 1869, the War Department, in complianoe with an act of Congress, covern- 
appointed Generals Wright and Newton and Major King a commission of gov- '^^^^ 

* 6 COMMISSION 

emment engineers to examine into the feasibiiity of the project, and to report 

whether the bridge would be an obstructiOft to navigation. This resulted in 
chanppntj the rltar hcif^ht to 135 feet above mean hifjh tide, and in wiflcntng the 
bridge from 80 to 85 feet, in order to provide a double roadwav on each side. 
In those days it was not contemplated to use liie bridge for the passage of 
ordinary street cars, but to furnish it with a cable system of its own. The im- 
portance of tiie slight increase in width mentioned can hardly be overestimated, 
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since it made prwislon for the vehicle and trolley traffic of the present time. In 
June, 1874, an act vi^s p:i««rfi chnngint»- the name to thai nf the New York and 
Brooklyn Bridge, and making it a public work to be constructed by the two 
cities, Brooklyn paying two-thirds of the cost and New York one-third. 



FOUNDA- The fouRdation of the Brooklyn tower was begun in 1870. The caisson, a 
"^^^^ rectangular chamber los feet wide by 168 feet long and having a solid roof 15 
feet thidc, was sunk to a depth of ^44} feet. Brick piers were then built in the 

air-chamber, which was finally completely filled with concrete. As the caisson 
was sunk the fjranite masfmn,- forming the tower proper was built above it. The 
New York foundatiou was also carried to solid rock, llie caisson in this case 
being slightly larger than tlie other, 102 feet wide by 172 feet long. The cutting 
edges were extended to a depth of 78 feet below mean high water, this being 
necessary because of the presence of extensive beds of quidciand resting on the 
rock. The roof was 22 feet thick and was sttrmountcd by a cofferdam reach- 
ing to hiL,'Ii water, tlitrcby increasing the buoyancy and lessening the pressure 
on the frames during sinking. 
THE The towers arc not solid masses of masonry, but each is composed of three 



buttressed shafts joined together up to tlie roadway by four connecting walls. 
In the Brooklyn tower the course of the walls next the caisson is feet thick; 
the thickness dinunishes fay offMts until at high water it is but 10} feet This 
forms two well holes which are filled with concrete below water line and left 
open from there to the roadway. Spaces are also left from 2 feet above the 
crown of the arches to within 4^ feet of the top of the tower, .\bove the road- 
way the tower consists of three columns having an oblong section ; they arc 
united at the top by arches having a span of 33J feet. Each arch is formed 
by the intersection of two arcs of circles having a radius of 4B 1-6 feet Below 
the water the masonry is largely limestone, except the facing of the two upper 
courses, which is granite; the backing from high water to the roadway is granite, 
which constitutes all the rrmainder of the tower. At the tower? tlic height of 
the roa<iway is 110} feet, tlic top of the towers being 272 feet from the water. 
The height from the bottom of the foundation to the top is, in the Hrooklyn 
tower, 316 feet, and in tlic other 349 feet. At high water mark the towers 
measure 141 by 59 feet, at the roadway 131 by 48, and at the base of the cor- 
nice 136 by 43. The greatest pressure at any point is in the tower masonry at 
the base of the central shaft at the roadway, where each square foot supports 
about a6 tons. 
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At a distance of 930 feet from each tower is an anchorage which ANCHORAGE 
rests on timber grillage, and in which the ends of the four cables 
are anchored. ELach anchorage weighs 60,000 tons and is built 
solid, with the exception of tunnels or openings for the passage 
of the cables. Near the outside lower angle of each anchorage are four anchor 
plates (one for each end of each cable), which are held down by the dead 
weight of masonry piled upon ihein. Each plate weighs 23 ton<, and in shape 
resembles nn enormous wheel having a hub and sixteen spokes. The cimncction 
between tin- cable wires and the plntes is made with eyebar?, which start in 
duubic sets from each plate, one curving over the other, and are vertical for a 
distance of about 25 feet, when they curve about 90 degrees on a circle having a 
radius ol 49I feet. The bars have an average length of feet. The first three 
sets have a section of 7 by 3 inches, die next three 8 by 3, the next three 9 by 3 
inches ; the tenth set is double in number and cadi bar is l| by 9 inches in sec- 
lion. Piercing the center of the anchor plates arc two paralk! set? of apertures, 
each containing nine holes. A bar is passed thrnuL:!i each hole and a 7 inch pin 
itm through the eyes or holes in the end of each bar. These bolts bear hrmly 
against the under dde of die «idior plate, and serve to distribute the strain to 
every part of the plate. The next series of bars is attached to these by a bolt 5 
feet in length and 5 inches in diameter. In this manner the succeeding bars are 
united, forming a chain having very long links connected to each other hy bolts 
passing through the eyes. At eac!i knuckle of the chains a large hlixk of granite 
was placed with a heavy cast iron plate insi i ted as a bearing for the heads of 
the links. Tlic bars in llie last link are increased in number to 38, and are 
arranged in four courses, one above the otlier. The wires of the cable are divided 
into 19 strands and each strand is festened around a grooved eye-piece which is 
held between two of the anchor bars. 

The first work connected with cable making was the passing of a rope fron. CABLES 
one anchorage to the other over the towers. By August, 1876, an endless rope hatl 
b<H-n placed from a «iriviiig ens^nnc at the Brooklyn anchorage to and around 
sheaves at the -New York anchorage. 

The first operation, preliminary to placing the caUes in place, was that of 
adjusting four wires, one for each cable, to be used as guides in obtaining an 
exactly uniform deflection of all the others. Four wires of uniform size and 
weight were selected. These were atljustcd to a tangent line for the land 
whose position had been calculated, and to a level line at the lowest point of the 
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curve tor ilie ci'titcr of the spftn. Allowances were made for the temperature 

prevailing at the time. 

STRENGTH OP The cables were rnaik t>t i;al\ aiiizctl steel wires, iSO. 8, Birmingham gaugr. 

The strength of the cables per square inch of solid section is i6i>poo pounds. 
Each cahlc is composed of 19 strands, each of which contains ^8 wires. The 
last wire of the cables was run over October 5, 187& At a distance of 2i| 
feet, from the anclior bars heavy clamps were put on the cables to draw them 
to a cylindrical form. This was made necessary as the anchor l)ars spread so as 
to cover a space 5 feet square. The cables were finally wrapped with galvanized 
iron wire, the finished diameter being 153 inches. 

On top of the towers the cables rest in saddles which furnish a bearing with 
easy vertical curves. In plan they are rectangular, ij by 4 1-12 feet, and have 
an extreme height at the center of 4^ feet ami a thickness of 4 inches. Each 
cable passes over the center of its saddle in a crronve r<)i inches wide by 17^ 
mches deep. The saddle?; rest on steel rollers, wliii li 111 turn rest on plaiuil plates. 
This permits the cables to move freely backward and forward, and to accom- 
modate themsdves to any unequal loading, and also to adapt themselves to 
changes in temperature. 

Passing over the towers alongside of the cables are 100 steel wire rope stays, 
arranged 25 to each cable, and secured at each end to the trusses carrying the 
floor system. The longest extend to a distance of about 400 feet each side of 
the towers, nml are spaced 15 feet apart at the trusses. 
^SPENOED ^'^^ system consists of six longitudinal trusses connected by floor 

STRUCTURE beams» die whole being hung from the cables by suspender ropes. The sus> 
pender ropes are of twisted galvanized steel wire, and are from i| to i| inches 
in diameter. Eadi is capable of sustaining about 50 tons, or five times the 
load it will ever be subjected to. As the floor system is in a continuous line from 
the top of tlif ancliorapjes, and as the cables leave the anchorages a few feet 
below, the tl<.or heanis rest on the cable- nut;! the latter rise alv^vt- tl)c j^rade. 
The beams are here laid on posts resting <»n the cables, which vary in height to 
suit the distances, and are braced by plate brackets. The lower end of each 
post is bolted to the upper half of a strap encircling the cable. The whole num- 
ber of suspender ropes is 1,520. and the |x>st$ number 280. The floor beams 
were made in half lengths, and when riveted together at the center formed a 
Continuou> ! earn 86 feet long. They are 32 inches deep. 98 inches wide, and each 
weighs 4 tons. Each has two tup and two bottom chords so united as to form a 
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tnangular, latticed girder. The chords are of steel channel bars. The beams 
are spaced 7i feet between centers, and between each pair is placetl an I-beam, 
which rests on the bottom truss chonis, so that \hv plankinji is supported at 
every jij feet. The work of placing tho iloor biams was begun at the towers, 
and carried each way at the .same time, in order to load the cables uniformly. 

The bridge is divided by six longitudinal trusses into five passage ways, the promenade 
trusses being of the following heights, measured from the top of the floor beams : ^Q^Q^^^y 
The two outside ones 7.^ feet, and the f n intervening ones 15 feet 7i inches. 
Across the cential opi ninjj is a system of light beams snpportiiij,' the promenade, 
which is \2 feet above the floor benm< The roadwriys at tlic outside are iSJ 
feet wide m the clear, and although only designed tor vehicles, each now has a 
trolley track. The two remaining divisions arc 12 2-3 feet wide in the dear, 
and are used for passenger cars. As ttie foot passenger approaches the towers 
he ascends a few f^teps, the walk dividing and passing through each of the tower 
arches on a flooring laid on the beams over the car tracks. 

To ]-irt vent horizcjiital vil^rritions and to resist the force of the wind, there VIBRATION 
are whui luaccs placed beneath the tloor beams. These arc steel wire ropes 
from 2 to 3 inches in diameter, and arc anchored at the four facing corners of 
the towers to eye bolts set in die masonry. From the comers to which they 
are attadied they pass diagooalty across the floor beams to the opposite side of 
the bridge, where they arc secured. The longest ones reach about half way 
across. Similar braces are provided on the short spans. As a ftnther precaution, 
and particularly to secure -^trdnlity at the center of the span, where tht brace« 
are of little eti'ert. l!ie outside cables are drawn in a .short distance towanl llic 
center. To allow for expansion and contraction of tlie trusses, slip joints are 
formed between the towers and anchorages and in the main span. The aggre- 
gate weight of the suspended structure, including cables, trusses, suspenders, 
braces, timber flooring, and rails, is 14.680 tons; the estimated transitory load is 
3,100 tons, making the total weight of the superstructure 17,780 tons. 

The Brooklyn approach is 971 ftct lonp; on the center line, and is rcK) t'ect APPROACHES 
wide throughout. It spans several streets by plate girders, and has otir curve at 
about 200 feet from Sands street. The New York approach is 1.562. I feet long, 
begins at grade at Park Row, and rises 3.35 feet per hundred to the rear of 
the anchorage. It is 100 feet wide for about 50D feet of the distance, and 85 
for the remainder. .\t Franklin Sciuare is an opening measu ring 210 feet on one 
side and 170 on the other, which is spanned by a bridge. The other streets are 




crossed by semi-circular brick arches. Hoih approaches consist of arches rest- 
ing on massive piers, the fronts being entirely of granite. The cornice over the 
arches has a dcnlil course below, snrniounted by a heavy projecting coping 
course. The whole is capped by au ornamental granite parapet. The arches are 
tued as stores and warehouses. 
OPERATION When the bridge was opened the cars were nioved by an endless caUe 
OF CARS opjfated by engines located beneath the Brooklj n approach. This service soon 
provcil to hv inadequate, and the third-rail electric system was introduced and is 
now in ettcct. As a further improvcnKnt, and in order to accommodate the 
travel using the elevated roails ui Brooklyn, connection was made with these 
toads SO that the passage of the bridge could be niade without change. In addi- 
tion to this a trolley trade was laid along cadi roadway in order tint all Utt 
trolley lines in the Borough could cross the bridge without interruption^ AH 
these changes made necessar>' the complete re-designing and re-construction of 
the Brooklyn approaches, and also the changing of the station at the 
western end. 

COST The financial condition ot the bridge on March 31, 1883, shortly before it 
was opened to traffic, was stated as follows: 



Cash received from New York $4,^1,900.00 

Cash received from Brooklyn 9,423,692.73 

Cash received from rents, interest, sale of 

material, &c., 39i»463-93 



Total $14,687,056.66 

There is still due from the City of New York, 216.666.66 
And from Brooklyn 433t333*34 



Total cost of bridge, $151337,056.66 



Durin;> the period occupied by its erection New York was in the clutches of 
I he Tweed ring, an audacious and unscrupulous gang of thieves. Yet, when tiie 
accounts were finally audited, every ddlar of the appropriations was found to 
have been expended in wages or material, and its actual face value was repre- 
sented in the completed structure. The ring had proposed otherwise and the 
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belief was general that the bridge treasury had been loot^. Mayor William C. 
Hftvetneyer appointed a committee to investigate the matter. Abram S. Hewitt 
was a member of ttiat committee. In speaking o£ the results o£ this inquiry, 
Mr. Hewitt said: 

"The duty was perlormed without fear or favor. The methods 1j\ which ^^"^^^^^ 
the fine: proposed to benefit thcitisflves were clear enoujih, but its mcnil)Lrs lied 
before ihey succeeded in reimbursing themselves for the preliminary expenses 
whicli they had defrayed. With their Hight a new era commenced, and during 
the three years I acted as a trustee I am sure tint no fraud was committed, and 
that none was possible. Smee that time the board has been controlled by trustees, 
some of whom are thorcingli experts in bridge building, and the others men of 
such high character that the suggestion of malpractice , is improbable to 
absurdity. 

"The bridge has not only been honestly built, but it may be safely asserted 
that it could not now be duplicated at the same cost Much money might, how- 
ever, have been saved if tiie work had not been ddaycd through lade of means 
and unnecessary obstacles interposed by mistaken public officials. Measured by 
its cqndty nti<1 the limitations inipo^t d oti its construction by its relation to the 
interests of trafiic and navigation^ it is the cheapest structure ever erected by the 
genius of man." 

In a certain sense this bridge was an experiment. That it would largely success of 
eliminate the East River as an obstacle to travel to and from I^rooklyn, and 
that it would place the otitl\iii^ districts of that city at the door of New York, 
were facts known and appreciated by its promoters; but whether the people 
would avail themselves of the inaeased f adlities afforded was a matter of freely 
expressed doubts. To convince oneself that the bridge has more than fulfilled 
all the expectations of its projectws, it is only necessary to view the vast mvl- 
titudes that are continuously passing aorOSS it But the real work it has accom- 
plished ran best be ascertained by an examination of the siTtinns of Rrnrikhn. 
formerly waste spaces, that are now c()vcrcd with tlie homes of people, a large 
portion of whom resort daily to New York. 

We have extended our notes on the Brooklyn Bridge to considerable length 
because of its vast importance in providing easy transit between sections of the 
city that were separated by a natural barrier, because it was the first mnnidpal 
undertaking on the line of nfid traiuit, and because the bridge is beautiful to a 
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degree as. well as useful. It is said to be the most inspiring example of sus- ITS 
petidcd bridge construction in the wnrld. It is douhllul whether it will be 
(iu|)licated anywiicre in the future. Its iotty towers and its graceful span arc 
visible lu evcr^uue who enters our liarbor. It is a notsMc monument to the 
genius of th« ei^necrs who planned it and to the public spirit of those eidxens - 
who, with untiring zeal in the face of great obstacles, so worked that it was 
carried to completion. It typified union between nearby centers of unrelated 
population. It has led to the conception of that political union which has made 
New York the ?:eco]itl citv nn th<" ^Iniu-. It liroii^lil the tiun of lioth wtions 
into colialioration for transportation facilities ot tar wider scope and usefulness. 

WILUAMSBURCH BRIDGE. 

A second suspension bridge over the East River was b^;un in 1896 and capacity 
fonnally opened in December, 1903. It spans the river between the foot of 

r)tlaiir< \ strrrt, Manhattan, and the foot of South Fifth and South Sixth streets, 
Brooklyn, an<l h.is a total length, from the entmnce at strtct ijrade in Man- 
hattan 10 tile tiittancc in Brooklyn, of 7,20) ft.<.i. 1 hroni;!i its tiuirc Icnpfth it 
has a clear width of 118 feet, and provides for two clcvaled railway Hacks, four 
street railway trades, two tS-foot roadways, two footpaths, and two bicycle paths. 
It is very remarkable in its etopndHy to carry traflic 

The foundation piers, two for each tower, were sunk to bed rode, aboitt 70 CAISSONS 
feet below mean high water, by means of timlicr cais.soiis similar to those used in 
the old bri<lge, but different in one es.sential point. The entire caisson was stiff- 
ened with a series of massive plate-steel riveted trusses, eight in all, which 
extended entirely across it from wall to wall. The working chamber was also 
Strengthened with two solid bulkheads built across iL Level with the bottom of 
the walls was a framework of le^inch timbers bolted to the side walls with tie 
rods. At each intersection vertical posts reached from this frame to the roof, 
and the whole system was tied together and stiffened against lateral distortion by 
diagonal struts nnd fit roids. The object of this br.irin£i ai. 1 tnivs work \\as not 
merely to enable the ro<jf to carry the superincumbent load of masonry, but to 
enable the whole caisson to endure without distortion the heavy transverse 
strains to which it would be subjected should it become "hui^" upon any pro- 
jecting point of the uneven rode bottom. EacK caisson was built upon launch- 
ing ways and floated to its destination. 

The piers are built of limestone up to low water level, above which they 
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com')<t of a "^"^raiiite facing witli a liiiicstijiif backinj^. They arc hnislu-d with 
two heavy coping courses of simple and pausing design, and one pedcslal course 

of gnmite blocks. 

ANCHORAGE The anchorages measure 182 feet in width, 158 feet in depth, and lao feet 

from the foundation to the coping. Forty feet of the mass is below the street 
level, above which it rises some 80 feet. The total pull of the four cables is 
20,250 tons. The anchorage cmild only be moved hy bcincf rotntrd upon its 
"toe" as an axis, or by slidint; bodily forward. To resist rotation the maaunrj- is 
massed at the rear, most of it being directly above the anchor plates to which the 
cables are secured, the forward half being of hollow construction. Sliding is 
resisted by the mass of earth at the toe and by the frictional resistance between 
the masonry itself and the earth upon which it rests: this is also increased by 
the stepping of the bottom of the foundation. 
TOWERS At each corner of each of the tower foundations, or piers, is a large block of 
dressed granite upon each of which rests a casting forming the base of a leg, or 
coltmin, of the tower. Eadi half of each tower is composed of four columns 
which are 8 feet square at the bottom and taper to a square of 4 feet at a 
height of 20 feet, the latter section being flien maintained throughout their full 
height. The columns are 310 feet in hciglit, and are built up of two thick- 
ne.sses of plate riveted together. The base is stiffene<l by diaphragms, but in 
the upper 4-foot section there are eight bnilt-np Z-bars, two on each inside face of 
ihc column. All the columns arc vertical up to the level of the roaiiwuy, al)ovc 
whidi they have a batter toward each other of 14 fcrt in a height of 215 feet. 
The four columns are strongly united by bracing, and just below the 6oor a 
system of lattice bracing is placed entirely around each tower and also between 
the towers. Above the roadway the towers are tied together by latticetl and 
diagonal menibirs. The saddle cnstintrs vpon which (he cables rest arc located 
inmicdiately abo\c the Ic^'s ot tlie towers, the .sei^lu being distributed and the 
structure stiffened at this point by a system of deep girders. 
CABLES Each of the four cables consists of 37 strands of No. 8 wire, and each 
strand is made up of 281 wires, so that in each cable there are 10,397 wires. 
The spedficadons reqinred a tensile strength of 20O,O(X> pounds per squarl^ 
inch of section, and an elongation of at least 5 per cent, in a length of 8 inches. 
In^-tead of wrapping the cables with wire in order to protect tlictti from the 
atmosphere, as was done with the Brooklyn Bridge cables, ilu v were encl"s, d jn 
i-i6-inch sheet steel which reaches from one suspender band to another. The 
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suspenders, which are 20 frt-t apart, are stoil wire rope; they arc attached to 
the stiffening trusses at lluir point of inursccti ni with the floor beams. 

The saddles weigh over 32 tons each. The cable rests in a groove StfOck SADDLES 
in a plane parallel with the axi« of the bridge and on a ndius of 21 feet 6| 
inches. The saddle is supported upon aa steel dunnel beams, and movement of 
the saddle ts provided for by 40 steel rdlers placed between the saddle casting 
and the beams. 

In order to comtwnsate for the vertical distortion produced bv unequal load- ^iif f.^H'^I^- 

Til T STRUCTURES 

inp. and to distribute such loads, it was necessary to stiMcn tlic lluor system. In 

the old bridge this was accomplished by lour longitudinal trusses; but in this 
case there are only two trussed each 40 feet deep, which extend entirely across 
the bridge. The bottom chord is bcdlt into the floor system and is of the same 
depth. The floor of the bridge is composed of a series of transverse pbte girders, 

5 feet in depth, which extend all the way across. These arc spaced 20 feet apart, 
and are bridged longitudinally by lines of ftlatc stcxl striiif^ers. There are 20 of 
these lines of «;tringers which extend througli the structure from end to end. ' 
The roadways are carried by the overhanging ends of the floor beams. The 
central porthm of tiie floor beams is supimrted at two points from overhead 
trusses, which are built in between opposite panel-poims of the upper diords of 
the stiffening trusses. This construction reduces the wright and admits of the 
use of mifch shatiower floor beams than would otherwise be necessary. 
Wind pressure is resisted by a horizontal truss l)ctwecn the top chords of the 
stiftL-niiii,' trusses, ami by tlie manner in which the longitudinal strinpers are 
riveted intercostally between the floor beams; the tcnsional stresses, due to a 
wind blowing across the bridge, are resisted in the leeward half of the floor by 
the stringers and the bottom chord of the stiffening truss, and the compressive 
stresses are nmihrly provided for by tlie stringers and bottom chord of the 
Wiinlward half of the floor system. 

I he suspeiule'l pf iftiVin of the structure oeriipies only that portion lying THE TRUSSED 
bclwetn ttu tnuers, the land part of tin cables carrying no load whatever. STRUCTURE 
Between llij anchorages and lowers arc parallel-chord trusses with their cen- 
ters resting upon steel piers. The main trttSKS are not provided with slip- 
joints, as are those of the Brooklyn Bridge, but are continuous from anchorage to 
anchorage ; neither are they rigidly united to die towers or anchorages. They 
arc furnished with roller bearings at the anchorages and with rocker bearings at 
the maift towers ; this construction permits of their free expansion from the 
center toward each anchorage. 
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Tlic liridge was designed by L. L. Iluck. \v!ii)>c w^rk in renewing the orijf- 
inal Kocblinp susprnjiion bridijc at N'i.tj,'ara Irwi already attracted attention. 
COST The contract prices tor the bridge were as foiiows: 



New York tower foundation, ^i7i>^i 

Brooklyn tower foundation 4^SJbIB» 

Anchorages i,$yofioo. 

Towers and shore spans \,22i,j26 

Cablps and suspenders i , v><'^.ooo 

Approaches, 2^it,ooo 

Main span suspended t^stem 1,123.400 



The total estimated cost of the bridge, induding land and stations, is 
$20i,iooo,ooa 

MANHATTAN BRIDGE 

SIZE The new Manhattan Bridge, tlic foundations and piers of which have been 
completed, will extend Irom near the intersection of the fiowery and Canal 
Street in New York, to Willooghby Street, between Prhuie and Gold Streets, in 
Brooklyn. It will be the longest of tlu 1iri<Ii;cs across the East River, measur- 
ing about 10,000 feet between terniitials. I'he Hoor of tlie bridge will be 1 20 
ffft wide over all ; the center span will Ix- 1,470 fed from center to center of 
the towers, and each land span will be 725 feet in leiigtli. The two steel towers 
will be 400 feet above high water. 

The proposition to use steel eye-bars for this bridge was rejected by the 
Commissioner of Bridges in 1904, and it was decided to return to the wire cable 
type. The arrangement of spans, capacity and loaditigs proposed for the eye- 
bar bridge and recommended by the commission of engineers appointed during 
the preceding year wa<;, however, retained in the new wire calile drmcn. Th*' 
specirications for the cables and suspenders called for an ultinialc slrcngili oi 
not less tlian 2i5.oo(j pounds per square inch before galvanizing, and an elonga- 
tion of not less than 2 per cent, in I2 inches of observed length. 

'ERS principal novelty in the design is found in the towers. Each is com- 

posed of four columns stan litiL; in a transverse plane, tlie cohnnns being in 
the same vertical planes as the chain cable«^. A side view of the columns shows 
that, from their greatest width of 22 feet at the platform, they taper to 14 feet 
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where thty arc supix)rte(l upon a steel pin 2 feet in dianieter, which rests upon a 
cast-steel footing. I'hi'; construction distribute- thr load evenly over the 
masonry pier. In theory tlie lowers are; free to rock upon these pin bearings, 
but a niovenienl of a few inches at liicir tuj^is, caused by live load or t«na- 
perature dianges, would be taken care of by the elasticity of the towers them- 
sdves. 

The anchorages will be formed with arches for street traffic, am! will be 
provided with stairways ainl elevators, so that access can be had to the road- 
way from these points. The large interior space will be utilized as an assem- 
bling hall. 

The estimated cost of the tower and anchorage piers is about $3,0(X),ooo. COST 
and of the superstructure $io/)00^ooa These figures do not include land 
damages, or stations. Tlic bridge was designed by Gustave Lindenthal. work- 
ing in connection with H. Hornbostel as consulting architect. 

BLACKWEIX'S ISLAND BRIDGE. 

In 1884 a trancliise was granted tor tiie hrulgmg of the E;ist River at Black- DESIGN 
well's Island, but no steps toward actual construction were taken until i898> 
when the Commissioner of Bridges prepared plans. These provided for a bridge 
having its western terminus on the block bounded by Fifty-ninth and Sixtieth 
streets and Avenues A and B, and ita eastern tennimts in I .ng island City. 
Work was commenced in hhh, and was carrit i f ffwanl mi slowly tli tt in kk>2 
only alxidt $.}:J,<vx) h.i l !k i 'i i \[i<!Mled. The plans were ihen revised, the ciianges 
ait(Cling the superstructure ehieliy, aitliough provision was made for elevators to 
the roadway from the island. These called for two cantilever bridges having the 
following spans: A shore span on the Manhattan side, 469^ feet in lei^h; a 
river span of 1,182 feet; a central span across the island o| 630 feet; a second 
river span of «;84. and a shoie si>an of 459 feet on Long Island. The length of 
the bridtj'f, including approaclu-;, will be 7/)3') feet. 

Tlie towers will rest upon masonry piers which will extend U|> to the ro;i»i- JOWERS 
way. Each tower will consist of two steel legs of box section, spaced 93 feet 
from center to center at the base and 60 feet at the top. transversely of the 
bridge. The height between the chords at the towers w3l be 185 feet The 
superstructure will be mact< ii]^ < f t\\ > hnes of trusses pbced 60 feet from cen- 
ter to center. The top chord, being the tension member, will consist of eye* 
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Lars of nickel steel having a tensile strength of 90,000 pounds per square inch 
and an elongation of 18 per cent, in 8 inches. The bottom chord will be of 
standard box construction. The roadway will be carried on transverse floor 
beams which will extend bi'vond the trusses a sufficient (iistance to provide a Mm 
of trolley cars at each side. The central portion of the bridge will be two- 
decked, the upjK-r floor having two elevated railway tracks and two footwalks, 
each II feet wide. Beneath this will be two more trolley tracks, between which 
will be a roadway with a clear width of 36 feet. 

The estimated cost of the bridge, including land damages, is $12,548,500. 
It is expected to be fuiishcd in 1906. 



The three bridges last described will open sections of Brooklyn that cannot 
be conveniently reached by the Brooklyn Bridge. They will connect with the 
elevated system of that Borough, and thereby serve the territory to the north- 
east of that covered by the old bridge. In addition they will do much toward 
relieving the crowded condition of the old bridge, since the termini of two of 
them in New York are in the districts that supply most of the traffic for that 
bridge. 




KIOSK —K. V. si nu-AV 

a6 



CHAPTER V 



TUNNELS 

HUDSON RIVER TUNNEL. 

Greater pmMcins than t]n)>L' iiivulvi^d in tlic nuiking- of an easv wav across THE NORTH 

RIVER 

from Manhattan Islaiiil to I'.rooWyii were invulvxii in the proposiUon to prgviiie ppog^gu 
traniii facilities to the section of New Jersey opposite New York City. The 
Hudson is a full mile wide. Up and down the river ressds of all sorts are 
constantly plying. They must have an unobstructed passage, not only at the 
center of the stream, but at aU points between the banks. From time to time 
proposals were advanced to build a twidge over the river. To this moment no 
individual or interest has made progress in that direction. Ferryboats are still 
carr\ttig passengers and teams over it. I'reight is transported lars^ch' in cars 
piaccii on lluats and towed by steam vessels. Some barges, large enough to take 
on board passenger coaches, are used to fodlttate trandt widi New Engtend 
connections. 

In 1871 an individual who was neither a citizen of New York nor con- d. C HASKIN 

nccted with the imsiness of New York ; who was not even an engineer, although 
he had been concerned in railroad construction, conceived the idea of making a 
tunnel under the river. He had come from the Pacific coa^t via ( inialia, and 
Iiad seen there work going on building [)ier> tnr a great railroad bridge over 
the Missouri. This was done hy setting up iiem cylinders at points suitable for 
piers. In order to sink tiiese to bedrock they were so made that oom-> 
pressed air could be pumped into them, and workmen and materials could be 
taken into them tlirotigh so-called air lodtS at the top. The water havii% been 
driven out at the Ixjttoni by air pressure, the men wore able to remove earth, 
and drop tlie cylinders by degrees nnti! rock was rcaclicil. The strnctnre was 
then tilled with concrete masonry, and sure foundations provided for the super- 

strticture. 

Seeing this work, tins man of engineering turn and enterprise, of long fore- 
sight and undaunted courage, conceived the idea that the iron cylinders, fitted 

» 
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PNEUMATIC with air locks, could be placed borisontally, staitine out below water-level from a 

TUNNELING ^ ^ 

shaft provided for the purpose; that the earth could be excavated in front, the 
coir.piessc<! air provuliiig a safe place for the workmen; that successive rings of 
iron coii!<! be added to the cylimU r. .nid 'o a tnnnel constnirtt fl frnm •ihnrc to 
shore of anv river or arm of the sea. Having reached his conceplioii he cast 
about for a place of importance to begin work, and very naturally ilecided that 
the best location would be under the Hudson at New York. He did not live tc 
see his great project completed ; but it may be doubted whether the actual fact 
would have added to the certitude of his mind. He was one «»f those men 
whose faith in their ideas, wild though lhe\ may seem to others, is absolute. 

So while tlif work rif viiikincj the piers for the P.rooklyn bridge was imder 
way, and no step had ycl LH.en taken to string cables across the East River, lie 
set to work to solve the problem of tnin.«iit to New Jersey on a diflferent and 
more venturesome tine, declaring to his friends that tunnels, not bridges, were 
practical, and that in the long run the world would so decide. And so con- 
vinced was he of the merit of his proposed enterprise that he would not seek 
state or municipal ai !, or the aid of the great railroads centering in Jersey City, 
bi!t uoisid do it ail iiinisclf. out of hi^ own means and the hhmus of friends who 
niigiit have iaiih m the enormous values he pro|)Oscd to create. It is alniosi 
Uimeoe&sary to say that he died m proverty. He was blind in his latter days, yet 
his courage never .foiled. To the end he believed that he had pointed the way, 
tihown others bow a great work should be done, and that lie would he called a 
great benefactor long after his critics were forgotten. 

NATURAL The originality of Mr. Haskin's plan was not more conspicuous than its 

CONDITIONS . ..." . . . ., , , f I 1 -.1 

extreme snnpiieit\ . I he silt fonnmg the Ikx! f<i tin HtuJ^nn i>. a deposit due to 

the washing away i t tin- rork>; of the npner river. U lien dry it is an impalpable 
powder, and wlten saturated witli water it is as difficult to control as any water- 
bearing sand. But between these two conditions, that of extreme dryness and 
wetness, is a stage in whidi the silt assumes almost the consistent and chat- 
acteristics of clay. When carrying a certain of degree of moisture, it will 
staiul up like clay, and may l)e handled in the same way. This fact was taken 
advantage of. and l»ecatise of it the first i)art t>f the work was done snccessfnlly. 
The scheme was to maintain within tlie heading an air pressure as nearl\ ei|nal as 
possible to the hydrostatic head. In this way it was thought that the silt, havitig 
just the right amount of moisture, would form a barrier or partition that would 
effectually prevent the entrance of water and permit the heading to be worked. 
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The result proved the soundness of this reasoning. The heading was advanced 
without support of any description and the tunnel advanced without resort to 

limlicring. 

In Xovfinbcr, 1874, work was Ixgim by sinkinjjr a ^fiaft on the New Jcrst-y WO RK 
side 83 icct back from the hnlkluad w;il!. This shaft was circular in plan. 30 
feci inside and 38 feet outside dianieior, tiie brickwork being 4 feel thick at the 
bottom and 2| at the top. The bottom of the shaft was sunk to a depth of 54 
feet below mean high water. Upon each of the east and west sides was built a 
false piece, 26 feet wide by 24 feet high, having an elliptical form, and which 
was finally to be removed to permit the passage of the tunnel. In the east side 
of the shaft, above liie false piece, was an opcnitijr to receive an air-lock. The 
loi-k w '< ft-t t ill diameter hv 15 feet in leti>;ili, .iii<l was provided with a dtx>r 
in eacli end in the usual manner. The so-calK d temporary entrance was theft 
begun. This consisted of a series of II rings, formed of plates 2 feet wide. 
Each ring was 18 inches larger than the one preceding it and the largest was ao 
feet in diameter. As the tops of these rings were in the same horizontal line, their 
bottoms formed stejis leadinfj up to the l<x:k. the ch.nnber forming a cimc having 
its upper sidt :it right angles to the diameter. From the lia<;c of ihis cone two 
tunnels were sUirtetl, it having been decided to build two parallel single-track 
tunnels instead of one large one. 

The north tunnel was first begun. As the laigest ring of the chamber was METHOD OP 
not large enough to embrace both tunnels, it was necessary to extend the sides OPERATING 
and inverts beyond the ring. Plate hy plate an iron ring or shell was built, of a 
-size equal to the exterior of the nfirlli 1 :>'id brickwork was lai<l in this 2 

feet tliick. The rcgtilnr work nf tunnel buildmix was then begun. Silt was 
removed iinii! tlu top oi iit< r pl.iic of a new ring could be put in and f>olti <l to 
the one behind, l lun a plate was inserted at each side and bolted to the cen- 
ter plate ami to the ring already in place. When four rings of ohtes had been 
put in and braced, the heading was deaned out and the masonry laid, thus com- 
pleting a section of 10 feet. The plates were of ^-inch boiler iron 2i feet 
wide by 3J feet long, and were flanged with angle iron on the four sides. The 
heading was cut into steps, upon vvhtch the men ftond while shoveling, and was 
entirely exposed, no attempt being made to sheath any part of it. The air pres- 
sure was kept about equal to the hydrostatic head, and increased from 18 pounds 
at first to 36 at a distance of 1,800 feet from the shaft. The tunnel was 16 feet 
wide by 18 feet high inside. 

29 
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A I R Early in the work it was found that no fixed rate could be adopted to govern 

PRESSURE 

the pressure of air, and that a pressure diat served well one day would not be 

suitable the next This was due to two causes. The excavated chamber, ready 
for the masonry, was about 23 ftet in fliamottT, and the difference in water 
pressure bttwccn tlic top and bottom was, tlicr(--furc, about 1 1 pounds jht stjuare 
inch. This was a disadvantage, and, in coinbination with the constantly chang- 
ing nature of the material passed through, rendered it diiRcult to decide upon 
the air pressure that should be carried. Experience soon showed diat a little 
kss than the hydrostatic pressure at the axis of the tunnel was the most dedr- 
able under ordinary' conditions. Even under these circumstances air would 
escape at the roof while water was weeping tlirongh at the bottom. It was more 
desirable to keep the silt at the tup ui perfect condition than at the bottom, for 
the reason that an excessive air pressure meant the forcing out of the water at 
tbe crown, thereby drying the silt and causing it to fall in lumps sometimes of 
considerable size. This was more to be dreaded than the weeping in of water at 
the invert, since the falling of a mass from the roof m^ht open a pocket that 
would permit the air to rush out in such volume as to cause flooding. Leaks in 
the crown and top sides were detected by passing a candle over the surface, the 
flame being blown into a hole by the escaping air; larger openings could be 
detected by die sound of die outrusfaing air. Wet silt appUcd to the spot in right 
quantity remedied the trouble. 
REMOVi KG After tbe north tunnel had been finished to a distance of over a quarter of a 
^BNTRANCE ^^^^ **** ^'^"^ ^^tarted. and nf 1 i' is had I^een advanced some distance 

the two headings were closed with tinibt r bulklieads, and the work of removing 
the temporary entrance was started, 'l iiis entrance had been hnilt throutjh made 
ground, niustly of cinders, which had been disturbed by the sinking of the shaft 
and had given trouble during tlie placing of the air-lock by flowing down the 
side of the shaft The first operations were directed toward the removal of the 
last or largest ring. The two phites adjoining the center one were taken down 
and the silt dug out. so that when the plates were re-inserted they were on the 
curve to be formed for the new work, the object heii^cr to construct a bridle, as it 
were, to cover both tunnels with one span or arcli and leave a large chamber. 
This became known as the "working" chamber. In this way four rings were 
removed and the masonry built, after whtdi the plates in the roof of the remain- 
ing rings were taken down, their place being supplied by the hood forming the 
crown of the new work. This hood reached from the completed work to the 
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shaft, which it joined 3 feet above the lock, and then extended down each side 
«tid against the shaft as dose as it oouid be fitted. 

On the monung of July 21, i88o» a blow-out occurred at this p(rint» the ACCIDENt 
air escairing np aiong the dde of the shaft The falling earUi and plates so 

wedged the inner lock door that it could not be opened to allow the men to 
escape and 20 were drowned. At the inqurst that followed, the engineers 
employed upon the tunnel were vastly relieved wlien Mr. Haskin stated that he, 
atid he alone, was responsible for the plans and for their execution. The acci- 
dent Itself injured the undertaking from a financial standpmnt 

After the accident the tunnel was re-opened by means of a caisson that was 
sunk within a cofferdam, the latter being employed to confine tiie toose mate- 
rial. The caisson was 41^ by 24 feet 10 inches. After it had reached the proper 
!evc! it wns united with the tunnels and shaft, and the interior lined with masonr)'. 
The work was now the same as before the accident, with the exception that the 
temporary entrance had been replaced by a substantial cliambcr of brick, and 
additional facilities had been made for entering die work. 

When building the tunnd proper it was found that the shell was at times PILOT 
forced out of line by the wt i^^iit of silt resting upon it, making it difHcuIt to 
maintain an accurate grade. The iJifHcuIty was ovcfronu- by the introfluction of a 
"pilot." This was a tube of boiler iron, ') feet in (Haineter and of a Ien£»th suffi- 
cient to project a few feet into the undisturbed silt of the heading and also a 
few feet into the completed work. It thus formed a rigid hub. supported at each 
end, from which, as a foundation, braces radiated to support the plates. The 
pilot was built of flanged plates» all of the same size, so that those at the near 
end could be taken down and carried forward as the work advanced. 

In view of the fact that other tunnels are l)uil(ling or to be built across the PROPERTIES 
Hudson, it may not be amiss to dwell briefly upon some of tire peculiar char- '^^ ^'^^ 
aclcristics of tlie silt which forms the bed of the river. When it carries the 
proper degree of moisture it forms a compact, dense, tenacious mass, having sudi 
cohesion that it retains a given shape for an extended period of time. In this state 
it may be handled much as ordinary putty. It is not dirty, in the. usual sense of 
that word ; a little water quickly relievo the hands of its presence, and the flesh 
has a soft, almost oily, feeling afterward. Its mnst important feature in rela- 
tion to tunneling operations, anii mic direct!', the outconir fif its CL>hcsivoness 
when of the proper degree of saturation, is that both air and water pass through it 
very slowly. When well mixed with a sufficient volume of water, it flows as freely ' 
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u quicksand and is much more troublesome to control. It was found impos- 
sible to force tlie hand, either denched or open, to any considerable depth into 
the exposed silt at the heading. The steps cut in the face of the lua«lin>,' retained 
their sharp outlines quite lonp enough to permit the placing of p!n1r< in the 

up])(r portion of a rini; ami excavating a new series of t;trp< It is impf»ssible 
for an air pocket to remain in moi^t silt, because the gradually closing silt is 
bound to force the air out These properties of sih make it a most reliable mate- 
rial through which to build a tunnel, since, once constructed, it may be safely 
assumed that the structure will remain in place indefinitely. Piles nia\ be 
driven to aluiost any depth in silt, provided the blows are rafiidly deliveretl and 
that the opcratifw is continuous; and again if ri pile be sunk t<„i far it may be 
drawn up to the desired level, where it will rcniaiu tiriuly plante*! after the silt 
has had time to settle around it. Constant and uniform pressure has little or no 
effect upon this material, but a shock or jar disturbs it and partially or wholly 
destroys its grip. It was for this reason prhicipally that the engineers of the 
Pennsylvania Tumiels decided to anchor the tubes by means of screw piles, as 
they feared iht cli'-turliini;^ t flu ts of heavy trains. 
STARTING The shaft nit tin '<1 of reaching gra<le, as a<lopted at the western i inl. had 
proved costly and troublesome, and therefore the chief engineer of the work al 
this time, S. H. Finch, decided to start the tunnels at the New York end by 
means of a timber caisson, which measured 48 by 29I feet in plan. When the 
caisson had been sunk to a depth of 56 feet below mean high water it was almost 
wholly embedded in sand. Holes WCre bored through the west si«le of the caisson 
on the !tm of the outside of the tunnels. .After the circle of holes had been marly 
finished the upper pan was cut out and a roof plate ptit in and held by braces- 
Others were inserteti at the sides and m advance of this, until, at a di.stance of 
12 feet from the caisson, a bulkhead of iron pUites was started at the top and 
built down. In building the next section the same method was pursued, but the 
plates of the first bulkhead were always kept at a higher level than the bottom of 
those in advance, in order to prevent the entrance of water. .As soon as it had 
l)ecn lined with iron the section was cleaned out and the brickwork laid. An 
idea of how this job was viewed by the technical press may be forme<l by the 
following extract, which was published after the tunnels had been carried for- 
ward some distance: 

TUNNBLIKG "The fast that the caisson was embedded in sand led to the belief, among 
^'^SAND engineers of high standing, that an outlet couM not be obtained and the 
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tunnel amrtcd by the system of working by compressed air. It lus become THE 
unsafe to pronounce an unfavorable opinion in regard to any pai ticiilar [>!< cr of 
work connoctfil with the tunnd. In more tlian one in-itancc ohslaclcs which 
sfrninl to pn^int an insnrnionntalilc Iwrricr to all future ])rogrcss have hecn 
nivi antl con<|Utrc<.i. and the work has gt)ne forward. New devices and plans 
}iavc kept pace with new difficulties. At a first glance the sand above inentkxKd 
seemed to contain all the characteristics requisite for a first-class insurmount- 
able obstacle. Upon the least reduction of the air-pressure this material would 
fdlOW the water into the caisson : the smalle-^t openini; afforded a ready pas- 
sage. The water and sand mtild 1» kipt f|ttiet as far down as the air-pres-iiin' 
was carrii'tl, rmd f.o farther ; jnn! if a tmicli wrrc the Uf)vvaiil i)H->uic, 

due to the diHertnce between tiie air-pressure and head of water, or <iepth of 
ex»ravation, would fill the trench with sand and water faster than it coidd be 
taken out, and the adjacent materbl would be in no better condition than 



This was the first and has remained the only instance of the huildiuK of a 

"•uh-aiitH'fnis tuinal throi<};h sand and grave! witli iit ihr aiil of a shield. It is 
sate to piidiet that it will never ajjiiin 1h" atttni(>tt4i, liui as a s|)ccinien of what 
can be accompli siieti under the most discouraging surroundings it deserves 
record. 

In 1888 the firm of S. Pearson & Son, of England, assumed Uie contract^ with English 
Sir John Fowler and Sir Benjamin Baker, who had just finished the I^orth Bridge, ^^^^ 

the fjreatest cantilever ever erected, as consulting enj^ineers. The plans were 

immediately chaii.i^ed nml the -ihield metlnxl substituted. The ru \-t nmst imi)or- 

tant change made was die ase of heavy cast-iron plates in plate of masonry. 

The light boiler plates used in the early work were never considered as Ixing an 

integral and permanent part of the c}-Under: they only served to keep the silt 

out until the masonry had been laid, after which their existence was a matter of 

no moment. Lack of funds forced the stoppage of ttxirk, and. although spas* 

modic attrni|its weie made ft nni tinu- tn tiitte to resume operations, nothing of a 

serious nature un- il-inr niitil ili<- latlv jwrt of igo2. 

The Xew \ <>rk & \ew JerM> Railroad Company acquired the franchise and NEW 

property of the old company in that year. The north tunnel has been opened COMPAKY 

r t . IN CONXRl 

from shore to shore and operations have been begim on the approaches. The 

plates in the south tunnel, whkHi had been reduced in diameter to 15 feet j inches, 

were 6| feet long, it feet wide, i 7-16 inches thick, 8 inches deep through the 
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CHANGE webs, ami had flanges li inches thick. The sides of each plate were nrniratoly 
OF PLAN fac^-j (j,^. \nn^ ones beinp in n plnnr nt ric;ht angles with the axis of the luniu 1 and 
the sliort ones on a radins, so that they lilted togetlier witli great nicely. With 
these plates it was impossible to distort the circular section of the tunnel, and witli 
the shidd it was ea»y to fdlow the exact grade and alignment. The change in 
diameter was decided upon because the lai^ size b not necessary for trolly 
service. The original plan was to use the tunnel for regular raiUs av service. The 
fsaiTic plan would have be* n ;i(lu[ited with tin- north tunnel but for the fact that the 
heading, when the pre?tiu ni;iii;iL:trni'n( assumed control, was at the lowest point 
below the surface of the river, and had but a few feet of silt overhead. Under 
these circumstances it was not thought expedient to make the change. The 
general method of working does not differ from that usually followed^ and 
therefore needs no special description. 

The chaner of the company made no provi-ii n for connecting tinmels or 
jondway*; within the city. Application wns mn<U' tn ilje Rapid Tr.iii'-it Cniniitis- 
sioii I'nr .lutfiority to cross the city to Fourth avenue, and also by Sixth avenue to 
Thirty-third street. These applications were granted. 
FRANCHISE Beginning when these extoMicms shall have been finished, and ending in 
^TRANSIT years from the completion of the railroad under the Hudson, the com- 

COMMISSION V^y " to pay 50 cents per linear foot of single track and of station platt'orm for 
the first 10 years, and $1 per annum per linear foot during the next 15 years. A 
further annual sum is to be paid nf 3 pi-r cent, of the jrross rer<'int> fur tin first lO 
>ears and 5 per cent, afterward. The gross receipts are esnniatnl \>\ ai^rccment at 
$300,000 a year for tlic first 10 years. After that the gross receipts are to be de- 
termined Upon the basis of the information then avaihible as to actual traffic re- 
turns, and fixed by agreement or by arbitration. 
RENTALS The rental payable to the city» in accordance with the statute, is to be read- 
justed at the end of the period of 25 years above mentioned, and thereafter at inter- 
vals of 25 years. If the city and the company shall not agree upon the rales at the 
tujie (it such readjustment, they are to be determined by the Supreme Court of 
this State. 

The tunnel entrances are to be constructed entirely through private property. 
Unless the Board shall approve of an exit or exits situated within the streets; this 
will do away with the use of kiosks in the streets. An important clause in the 

franchise is the following: 

"As soon as the railroad is completed, the Tunnel Company is to file with the 
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Board a statement of the cost of construction of th« pontons which the dty has the COST 
r^t to acquire ; and if those statements are disapproved by the Board, the whole 
subject of cost is U> be submitted to arbitration forthwith. In this manner the 
actual cost of construction will be determined at the time, instrad of being left to 
be determined under great difficulties many years afterwards." 

The franchise contains provisions regarding the disposition of gas. water 
pipes, sewers and the like. The Tunnel Company agrees not to interfere with the 
construction of any rapid transit or street railroad over, along or under any por- 
tion of the streets occupied by it, provided they do not actually interfere with its 
structure. 

In January of die present year the Hudson Company was incorporated, with operating 

GOMPAN Y 

a capital of $21 ,cxx),ooo, to take over and eventually operate the tunnels now under pQ^^ 

construction under the Hudson. These comprise the tiinne? just described, and 
one tri Ix? built from Chi»rch and i ortlandt Strtets in New Ynrk tn Rxchanj^e Place 
in Jersey City, and by tunnel under Jersey City and Hoboken, witli tlic depots of 
the Delaware, Ladcawanna & Western* Erie, Pennsylvania and Jersey Central 
Railroads. 



HUDSON «t MANHATTAN RAILROAD IVNNEL. 

This is the luie to be built from Cortlandt streett New York, to Jersey City, 
referred to above. The frandiise granted by the R^d Transit Commission pro- 
vides for the construction of two tracks under Cortlandt Street, to Church, tn Ful- 
ton and thence to the State boundary line in the Hudson. Provision is also made 
for a subway for foot passeiipfers frnm Church strtu t station under Dey street and 
Broadway to John street to connect with the present subway. The payments by 
the company to the dty for the first 25 years are as follows: 

'"A charge of $100 per annum for the right to enter the city, including the TERMS OF 
approaches from the west to the pier line. FRANCHIS] 

"A charge for the right within the pier line, and for the underground portions 
of streets, and for the passenger subway imdcr Dey street and Broadway, at the 
rate of 50 cents per linear foot of single track or subway per annum for the first 
10 years, and $l per anniun per linear foot during the next t$ years. 

"A charge fur the under^^rntmd portions of Cortlandt, Dey and Fulton streets 
near the terminal station, and wlicre the company's tunnel cnnstrnrtinn comes 
within 16 feet 8 inches ol the surface, at the rate of 40 cents per superficial square 
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foot per auiRum for the first lo years, and 80 cents per annum per si^riicial 
square foot for the next 15 years. 

"A further annual sum for tunnel rights under the street of 3 per cent, of the 

pross receipts of the Xi w York portion of the railroad for 10 years, and 5 per cent, 
for the next 15 years. Such c:rn?s receipts are fixed for the first 35 years at $300,- 
000 per annum, whether in fact such gross rt-t('i]its shall be mart or less." 

The frnnchisc is ^rrantcd in perpetuity. In regard to this the Committt^e of 
the Board on Contracts said: 

READJUST- "The tunnel authorized bv this franchise, at the west, ends at the boundary 

ment 

line between ihe States rf N'ew York and New Jersey ; and from that line west the 
tunnel must t)e cuntiniied iiikUt tlie authority nf the ."^i.Tte of New Jersey. It is 
obvious that the New York grant is susceptible of use only in connection with the 
New Jersey part of the tunnel under the Hudson River. If the New York grant 
were limited, then at the end of the limited term the grant would, be of no use or 
advantage to the city. A readjustment of rental chaises at 25 year intervals will, 
in cases like this, give the city all the practical advantages of a limitation of the 
life of the grant" 

The tunnels along the water front of Jersey City connecting the railroad 
depots will be two-track, as will also be the tutmels in Xew York, while the river 
will be crossed in each case by twin tunnel's. The Ihitisuii ( onipanies are work- 
ing in harmony with the railroads and with the Public Service Coqioratitm of New 
Jersey, which controls the surface transportation fadfities of Jersey City, Xewark 
and other districts. 



PENNSYLVANIA RAILROAD TUNNELS. 

C>f more importance ttian the original enterprise of Mr. Haskin, extended 
as it has been by the company that now holds the franchise, is the great vrork 
being pressed forward by the Pennsylvania Railroad in order to provide ter- 
minals in the heart of New York City, and make connections with other systems. 

ROUTE OF Its new roadway, devised for this purpose, will leave the main line a short 
TUNNEL jijjjgupp Q," Xewark, X. J., and pass across the Mackensack Meadows to 
the wtst face of Bergen Hill. From this point the roar! will he entirely in tun- 
nel under Bergen Hill, the North River, ihc Island "£ Maniiaitan, and liic East 
River, reaching the surface about a mile cast of the latter in Long Island City. 
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The road will be double-tracked acroM the Meadows, and will pass under the 
North River in two parallel, single-track tunnels. These will be spaced 37 feet 
between centers, and at intervals of 300 feet will be connected by passageways 

that w ill ontiiiarily be closed by doors to prevent the air passing from One tun- 
nel to the otlicr. I nikT Manhattan Island the tiilnilar construction will cease, 
and the two tracks will diverije intn two tnntuls, with three tracks each — the 
main hne and two sidings. These large tnnneis will extend ior about 1,000 
feet, when they will unite into a four-track, single^rch tunnel, extending lor a 
distance of 605 feet to the western end of a station or dqiot The station will 
be 2(5o feet wide from Tenth to Ninth avenues, on the Une of Thirty-second and 
Thirt} -third streets; then about 560 feet wide to Seventh avenue. Its area 
will be about 27 acres, and it will contain about 16 niiU s of track. The lower 
level of the stntion will be devoted to the tracks; an iutcriiicdiatc level will 
contain wailing and baggage rooms, ticket offices, etc. 

The eastern division, beginning at Seventh avenue, will comprise two lines EASTERN 
of triple-track arched tunnels, one underneath Thirty-second and the other ^l^^l^** 
underneath Thirty-third street. These will be continued for 1,600 feet, when 
each set of three tracks will unite into a double-track arched tunnel for a dis- 
tance of 2,400 feet. Tlie East River will be crossed by four single-track tubes, 
coming to the surface at Thompson avenue, Long Island City. At this jj^iint 
there will he a terminal yard, where cars will be .stored, and where Ihe niulivc 
power will be changed to electricity or steam, according to the Jircclion in 
which the train is traveling. Electric power only will be used in the tunnels. 
Connection will be made from this yard, by bridge and railroad, with the Long CONNB&- 
Island system and, via Hell Gate, with the New York, New Haven & Hartford 
Railroad on the north shore of Long Island Sound. A large freight terminal is 
being' built at Greenville, \' J . from which car«; will be transferred to l'iay 
KidL^e, L. I., and will thei; lie taken to ilie lieii date I'ridge by means of a con- 
necting radroad. The total length oi railway to be constructed in New York is 
4.2 miles ; and the total length of main track, exchisive of side tracks or track in 
the station, will be 22.6 miles. The distance from the sttriace of the ground at 
Twelfth avenue to the base of the rail will be 65 feet, and at Fifth avenue 75 
feet. 

The franchise providi v aN<> f. r a .station at Fourih .ivenue and Thirty-third FOURTH 

street, but this does "not iticliuie aii\ riijht to connect at this point the tracks of ^^^Vi^, 

^ STATION 
the railway of the tunnel company with the tracks of any other railroad, for 
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die continuous opemtion of trains over «tch tracks of the tunnel company and of 
any other raitroad." 

The undertaking is divided into two parts, and is being carried forward fay 

two distinct companies. That portion lying in New Jersey, west of the State 
boundary line, which ts about midway of the North River, is b< :iii; built by the 
Pennsylvania. New Jersey & New York Railroad, while ttiat portiijii east ot the 
boundary an<i lying in New York is being constructed by the i\-niisylvania, New 
York & Long^ Island Railroad. The eastern section is under the direction of 
Alfred Noble and the western under Charles M. Jacobs, chief engineers, 
r iPON •pii^ sub-aqueous portions of the work are being built by means of-shields 
in the usual manner. All of the tunnels undtT the two rivers will be lined with 
cast-iro!i platen In the North River tunnels a neivel rnsxineerinj^ feature haS 
been introduceil. The silt iorniin;4 the bed is sufficieiilly firm to ])reserve the 
tunnel in perfect aligtnnent, but it was thought that ii ihc heavy motors are 
altowed to bear directly upon die shell their weight, and particularly the shodc 
due to movement, may produce settlements, or set up stresses, that would resuU 
in fracture and consequent leakage. This dfficulty will be overcome by the 
introduction of cast-iron piles placed beneath the center of the inverts, at t very 
15 feet, and cxtr-ndcd, if necessary, to a ikjiih of 150 feet. The to]>s nf the 
piles are to be tilleij with ceiiu-rete to a (ie[:)tli 'if 15 feet. The Inu'l will be dis- 
tributed by a system of stringers capping the piles and carrying the rails. 
Should there be any movement of the piles, under die loads carried, it will not 
affect the tubes, which will serve their proper purpose as enveloping casings, 
.^fter a certain length of shell has been completed it will be butkhcaded, placed 
under .air |)ressure. and the piles screwed down from die interior. The 
piles are J~ inches in outside diameter, the screws being ca><t upon a shell l{ 
inches in thickness, and are made in sections ~ feet long. The sen w . formed 
upon the lowest section, is 4 feet 8 inches in diameter. After one mcUuu has 
been screwed down another will be bolted to it, the process continuing until 
firm material has been reached. Grout under heavy pressure will be forced 
around the outside of the shell in both soft material and rock, and each tunnel 
will be lined with concrete. 
CROSS The tunnel is of new design in its cross section, 'i'he track is to be laid in a 
iCTlON jr^ygi, slightly greater in width than tlie w i.le'^l car, the -ides of which extend 
nearly up to the window sills. .Sidewalks w ill be i\»nR- 1 uj^un each side at the top. 
Within the sides there will be conduits for telegraph and telephone wires, with 
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hi^U and low imsirm circuits. By the terms of tlic franchise llic company pays 
Uie city $200 a year for the privilege of pa&sing beneath the two rivers. Con- 
cerning this requirement, th« committee appointed by the Rapid Transit Board 
to carry on preliminary negotiations with the railroad company said : 

' The annual payment of $200 for the routes under die North and East FRANCHISE 
Rivers outside of pier head-lines is more dian nominal, though it is not impor> 

tant. It may be said in general that anyone who bridges a navigable river, or 
tmiiieh it so as to bring the opposite banks into easy communication without 
inli rferencf with navigation, confers great brnefits upon the communitit-s ui)oti 
both sides of the river. Nevertheless, it is not practicable to certainly forecast 
the future, and \uur committee has, therefore, deemed it wise to affirm the prin- 
ciple of compensation, although making the rate for the first period of 25 years 
so smaU as not to be a material burden to the Pennsylvania Company." 

For passing under the docks and bulkheads the payment is to be $0.50 
per annum for the first 10 years and $1 for the next 15 years, for each linear 

font of siujrle track. The same rate is required for passing under the streets, 
with the exception of Thirty ^nuiKl ;inil Thirty-third streets, between Seventh 
ai:d Ninth avenues. For the latter privilepre the company will pay $14,000 per 
annum for the first 10 years ajui $28,000 lor the neNt 15 years. 

For the station at Thirty-third street and Fourtlt avenue the payment will 
be $14,000 a year for the first 10 and $28^000 for the next 15 years. 

For the privilege of its main station the company will pay $36,000 per 
annum for 25 years, after which the compensation is to be readjusted. These 
annual paxnients cease if the company buys, for the sutn of $788.(»oo, that por- 
tion f)f Thirty-secoiK! street used by it. The franchise allows live years for the 
conipleliun i:>f the work. 

In regard to the rental for tlic space within pier lines and streets, at so 
great a depth as not to interfere with underground structures or future rapid 
transit railroads, the committee said: 

"The Pennsylvania Company claimed, and not witliout reason, that hs PRINCIPLE 
enterprise involved a lai^e investment and serious risk; that it would bring 
enormous advantage to the city; that it would promptly and greatly increase 
the assessed valuations within a considerable area of the city, from which, in 

the increase of taxes, the cit\ would derive a large and inunediate increase in 
revenue; that the underground portions of the streets, nowhere approaching 
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within 19 feet of the surface, had no present value; that the city itself niade no 
use of such portions of its streets and might never use them ; that, with unim- 
portant exceptions, the city h«d never derived and may never derive revenue 
from them ; that in foreign cities, and in other American cities, like rights had 

been accorded without compensation ; that, in the city of W'asliinj^ton, the I'enn- 
syivania Company had itself recently received such a right without rental, and 
that for the very enterprise now proposed the Pt iinsylvania Company has 
secured in Jersey City a right without rental. C)n ihcse and other grounds the 
Pennsylvania Company claimed that tiie city ought not to require the payment 
of rental for the use of such nndergroimd portions of streets and docit 
property. 

FRANCHISE "Neverthdcss, your committee was of the opinion that the franchise sought 
VALUABLE j„ itself very valuable; that, although the enterprise would secure to the 
city hicrhlv irnportaiit arlvantages, it was eqiially true that Xhc aihruiiatjfs were 
mutual. Il'-n toiore it lias been usual in this city, a'- in ftlu-T lar^^r .\;iu-ncan 
cities, to j^iaiit free ot rental to railroad corporations traversing large sections 
of the count i > and which cannot be classed as urban, rights of way, over, on, or 
under any streets. But conceding that such a liberal policy in the past has 
faenciited cities and helped to build them up with marvelous rsindity, it is also 
true that the railroad corporations themselves have been benelited in equal, and 
oftentimes in far greater measure. Tt would have been hitter for the cities, 
RATE LAW and uimc in consonance with soimfl ]HjIic\ it) <l< :i!ins^' with ]iiihlic pro]H'rtv, that 
DETERMINED niunicipal authorities should have l)etter appreciateii the future value of tiieir 
franchises. Your committee insisted tiiat in this case a departure from the rule 
heretofore too generally prevailing must he made, and that in fixing t^ie rental it 
ought to be assumed that, as the franchise was valuable to the company, and 
as it granted use of city property, the company should pay a fair rental. The 
committee was without precedent in determining the pre<'i-r aTiiount, but finally 
concluded that the best theory to adopt was that of an annual payment for 
trackage, and to fix the rate at one (l*»llar per foot." 

BALANCE OF The report concludes with the following pertinent remarks: 
VALUES 

"It is estimated that in the city ot Xew York there are elevated, surface and 

steam railroads aggregating nearly i.y^^ rnilcs of single track. While it is not 
the purpose of your commiftrc to imply that every mile of thrm is equal in 
franchise value to each mile oi the Pennsylvania tracks now to be authorized. 
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your committee U decidedly of the opinion that very many nules, and especially 
those of sonie of the steam railroads, have now a corresponding franchise value, 
and that if there ha l been a reasonable appreciation of the future value of all 
these railroad franchises (elevated, surface, and steam) by the municipal 
auiiiorities when they were granted, the city would at the present time enjoy, 
and in the future continue to enjoj-, a fair proportion o£ the pecuniary benefit 
which now goes wholly to the railroads; not solely as the result of their opera- 
tion, but, in very great measure, of the continuous development of the city." 

When this franchise was under consideration, the Pennsylvania Railn>a<l permanent 
firmly insisted Upon the granting of certain privileges wiiich it considered of 
vital importance to its plans. In building and devilo]iini; its terminal, and in 
j)rovidin£^ t!ie ncrr'5<;riry rnnncrtinns with existing st< ;ini railroads, it would 
spend fn»in $35,000,000 to $50,000,000. The company expected to provide all 
the needed capital solely from its own resources. In time th^ business would 
assume proportions of great magnitude, and the city would be sure to derive its 
share of the benefits accruing therefrom. The company was, therefore, fixed in 
its determination to abandon the project if it were not assured of the permanent 
Control of the improvements it was prepared to create. Without a grant in 
perpetuity the railroad might, at the expiration of its franchise, be deprived of 
all the results 01 its work. These considerations led to the changing of tlie rapid 
transit act so as to provide for grants of this cliaracter. 

On March 24. 1902, Mayor Seth Low sent to the Governor a bill entitled, amendment 
"An act to amend the Greater New York Charter by adding a section in rela- 
tion to franchises of tunnel corporations, for constructing and operating rail- 
roads to connect with other railroads, and form thereby a continuous line between 
points within and points without the City of Xcw York." The following para- 
graphs from Mayor Low's memorandum on this bill are interesting: 

"V\'hile the bill provides that a franchise may be granted in perpetuity for 
such a purjX)se, it carefully iruards the right of the city to readjust the terms 
upon which the lraiiclui.e shall be enjoye<l, at intervals of not more than 25 
years. The city is thus assured of the periodic op|K)rtunity to profit by any 
increase in the value of the franchise such as time may easily bring. The city is 
also assured of the right and opportunity to attach such conditions to the grant 
as public interests may require." 

"Under these circumstances, I am of the opinion that a perpetual franchise in 
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such a case may properly be granted; for the city is not deprived of the oppor- 
tlinity to profit by its increase in value. It is only deprived of the opportunity of 
usinjET the franchise itselt" at the expiration of a limited grant. Inasmuch as the 
pre feci in ciTitcmplation involves a timnel vni<!rr the North River for it* mm- 
pktion. winch tnnnei hcs outside of the city's control entirely; and inasmuch as 
that portion of the enterprise which the city does control is so vital to the Penn- 
sylvania Etailroad Company that it cannot afford to enter upon the undertak- 
ing:^ except upon the grant of a franchise in perpetuity, I am of the opinion that 
this is a case in which good judgment justifies an exception to the general rule. 

BASIC "In this connection, it may not be amiss if I say tliat the proviriions in the 
PRINCIPLE 

Great< : New York Charter of i8<)~. limitir;,' the power to {jrant franchises to a 
grant for a term of yrars, which were the basis of the provisions of tiie pres- 
ent charier, were inserted at niy suggestion, when a member of the lirst cliarter 
commission. It is also interesting to point out that die provision for a periodic 
opportunity for a readjustment of the terms of any franchises that may he 
granted, under Section 32 of the Rapid Transit Law, was also inserted at my 
instance, when I was a member of the Rapid Transit Board. It will not there- 
fore be contciuled, I am sure, thai T have ever been careless of the city's inter- 
ests iti tlicse reijarcls. Tlie basic principle of the ground Ica^e, which I have 
often urged as a mo<iei for tiic city in its dealings with its fratichises, is the 
Opportunity which such a lease affords for a periodic adjustment of the terms 
between the owner and the lessee. If this [urivilcge is retained, it becomes to a 
certain extent a matter of discretion as to whether a franchise should be granted 
in perpetuity or not. I freely admit that I prefer grants for a limited period ; 
but e\ en so good a rule as this may sometimes suffer an exception in the public 
interest." 

LAW Xhe Governor sent to the Legislature an emergency message in behalf of 
SNACXCD 

the immediate enactment of the bill. It became a law; and establishetl beyond 
question the power of the Board to trrant such franchises as that desired by the 
Pennsylvania (."ompany. Thi'; new leL,'islation and the grants to the IV-mivv!- 
vania an(i to the New JeiM. \, luiiiicl companies have tended to estabhsli the poiicy 
that, for all transportation purposes, the streets of the city, whether on Uie sur- 
face or below the surface, shall be dealt with in the first instance by the Rapid 
Transit Commission. 

That Commission has consistently and effectively sought to guard against 
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improvulcnt grants of transportation franchises to private corporations. 
Whether railroad cacutructioii and operation be mtinicipal or under control of 
private corporations, it has held diat no railroad use of streets shall obstruct 
future rapid transit or ottwr fmifitable use of the streets for transportation pur- 
poses; that the city shall receive compensation for the use of streets, and that 
the terms of su<!i compensation shall be readjusted at reasonably brief intervals. 
If the Rnpid Transit ("ominission liad rendered no other service to the city tlian 
to promote and determine this policy, it deserves very high appreciation from 
the citizens of to-day and those who will ccme hereafter. 

The stupendous work undertaken by the Pennsylvania Railroad will be use- USBPULNess 
ittl in our city in a remarkable degree. The city will no longer be insular, so 
far as passenger transportation is concerned. It will have direct communica- 
tion muler the East and North rivers. This will serve greatly the convenience of 
people who are journeying to or from distant points, htk! also the convenience of 
the greater multitudes who go and conie from their iiomes in the country or 
by the sea. 

And this must follow. There are other railways that serve our city. For future 
each of these new conditions will be created by the enterprise of the Pennsyl- EFFECTS 

vania people. It would be going far to say that these other systems must 
emulate in full the enterprise of that great railroad. But certainly they will be 
stirred to do what they cat: And so we may expect more than one system of 
railwciy tunnvlh uinicr the lUuison, and we may expect great improvements in 
tlje approaches from the north. Otherwise it will be said in the future that the 
Pennsylvania Railroad had the courage to provide not only for its own proper 
traflk, but also in such way as to gather to itself traffic that belongs normally to 
others-^at in fact it found great opportunities in die failures of rival lines. 
Some of these other lines conmiand enormous resources. The real traffic of some 
nf them is ^eater than that of the Pennsylvania. Surely it behooves them to 
look to the future. 
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NEW YORK. 



RAPID ^'^^ present generation can have but a vague conception of the niany and 
TRANSIT varied sclienies tliat Iiavc been brought forward to solve the rapid transit prob- 
SCHEMES j^jji i iiirty years ago, in 1875, tiie city took official cognizance of the question, 
and tlie first Rapid Transit Commission came into being. Before and after that 
time private enterprises were advocated, plans uinumeraUe were drawn, legiS' 
lation was obtained, capital was subscribed; yet only one undertaking became 
an accomplished fact. Some of the more prominent of these schemes are men- 
tioned in the following dnptcrs ; but in a cursory way, since they are interesting 
only incidents having an influence, but not a permanent place, in the final 
solution of th<» problem. 

Dealuig Willi llic subject in January, 1874, the Railroad ija::clle said: 
"Tlie number of piuplc in New York who diink they know how to build a rapid 
transit railroad is, we believe quite as large as those who are sure they could 
edit a newspaper or keep a hotel. It is amusing to hear some of these assert, in 
the most dogmatic way, principles about which the most experienced engineer 
would hesitate to give an opinion. The wliolo ?uf)jtct has been up fi r ili';cus- 
sion twenty years or more, and make? its appearaiuc nnnnally in t!u- Slate Le',;;s- 
lature. No systematic eftort, so jar as wc know, has ilnis far been made to 
collect accurate information, and the public mind is in a state of chaos regard- 
ing the whole subject." 

CRAVrry of That the gravity of the situation was appreciated is shown by the follow- 
SITUATION iijg further quotatitm from the same paper: "It is not necessary to say anything 
here of the importance, in many different ways, of rapid transit to New York. 

It would widen her borders immensely; and population that belongs to her, 
instead of bcinjr driven across two rivers, would find cnnvenient and in every 
way dt'sirahle homes to the northward in Westclustrr County. It is the one 
possilile remedy for the overcrowding which has imposed so many social, moral 
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and political evils upon the city. Thl« overcrowding is Ukely to grow worse in 
degree and in consequences, unless some means shall be provided for stipi)l,vitig 
frequent, rapid, and cheap means of traveling between those parts of the city 

where business is done and districts nearby, now thinly peopled." 

Tile mull rtakintr that formed the cxccptittn referred to \v:is the inception of ELEVATED 

LINES 

elevatt il railroads. The four hnes, constructed prior lo i88o, constituted the 
only nietljod of rapid coinnnniication between tlie northern and southern sec- 
tions of the city, until the oinrning of tlte subway last year. 

The first line to be put in practical operation was popularly known as the nev.' yckk 
Greenwich street . elevated, although its corporate name was the New York ^"^^^^^ 
Elevated Railroad. The plan of this road originated with C. T. Harvey. A 
companv was orirani?«i!. nnd in April. i8<>7. .'i charter was srranted by the Lctjis- 
lature, eiiipoueriiij^ the ct>nipany lo construct an exi>t;rimental line. Section 2 
of tlie act was as follows: 

"The raiiwav licnln aiilhorizcd shall be operated exclusively bv means of GENERAL 

DESIGN 

propcllinti cables attached to stationary engines placed beneath or beyond the 
surface of any street through M-hich such railway may pass, and shall be con- 
cealed from view so far as the same may be detrimental to the ordinary uses of 
such streets. The structure shall consist of a single track, upon which the cars 

are to be moved in contrary directions upon oi)posite sides of the street, which 
track shall not e.Ncee«l 5 U'cl in width between center of rails, and shall be sup- 
ported liy a series of iron luIuiiuis, imt cxcee<hng 18 inches in diameter at the 
surface of the pavenant, or equivalent space if in ai: elliptical form, wliich 
columns shall be placed at intervals of not less than 20 feet, except at street 
crossings or sidings, along the curbstone line between the sidewalk and car- 
riageway, and attached at their upper extremities to the track aforesaid, so that 
the center of the track shall be perpendicular to the center of the columns, and 
n distance of not less than 14 feet alx»vc the surface of the pavement. 
\\ lHTc\"er iKcmc'l n<'cess;sr\' prevent o<ri11:'.f itm nf the trrtrk rifores.-iM. a sec- 
i ik! if coliiintis may l;c e.xtended on the building side ot the sidewalk, at 

intervals of not less than 20 feet, which shall not be more than 9 inches in 
diameter at surface of pavement, and shall be so placed as not to obstruct any 
existing door or window without consent of the owner; and from tiie upper 
extremity of which braces or girders may be extended to the first series of col- 
umns mentioned for the purposes aforesaid." 
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FXPERl- In Tilly, 1868, an experimental section was built from the Battery to Dey 

MENTAL street, alone Greenwich, a distance of about ont-lialf tuilc. 
SECTION ' t. ' 

In the c<!itorial correspondence to ihc hntrnal oi the 1 ranklin Institute, 

dated New York, December, 1867, we find the following, under the caption, 
"West Side and Yonkers Patent Railway," which describes how this road should 
be constructed and operated: 
DESCRIPTION 'The experimental half mile authorized by act of legislature last winter is 
OF ROAD Q^iy completed. The line starts comer of Greenwich street and the Battery, 
and is now finished up to Rector street, a distance of some 1,500 feet. If the 
present «'xpenment prf>vps a siicr<'<«, tlio !ifie will he cfintiniHil tliis witncr tip 
Ninth avemio to jla- Hudson Rm r Kiiiln lad depot, corner of Thirtieth street, 
with the eventual idea of extension 10 the viilagc of Vonkers, on the Hudson, 
m Kmg's Bridge. Should resttHs warrant the further introduction of this 
system, a middle route up Broadway, as also an cast side one as far as New 
Rochelle, on the Sound, are embodied in the schemes of the projectors. 
CON.STRUC- "The mode of construction is simple and elegant, being unobstmctive and 
TION op<-n. The supporting principle, fo!lowinj7 the line of the curbstone, consists of 
sni<;lc, wrought-iron column?, as in;iiU' umii r tin- [latent of tiu: I'lurnix' Iron 
Company of Philadelphia, about 14 feet high, with the segments s)m ad <iiit in a 
graceful curve, to which the croM-heads for supporting the rail girders are 
attached. These are four-segment, 8-inch columns, with a thickness of metal of \ 
of an inch. They will be spaced 2$ feet apart from center to center, as near as 
may be, thus necessitating simple girders to span the interval. These girders 
are composed of 8 inch deck beams in pair* packnl with a timber scantling, to 
which the rails are spiked, thus actin;[^ ns an absorbent and cushion for the shocks 
of the uaveiing load. Beyond their lasiening on the cross-heads of the columns, 
nothing more is required but simple stay-rods to prevent the spreading of the 
rails and girders. 

The foundations are made stable by spreading out the segments at 
the base of the coltunns in a similar manner as noted above. A heavy 
castincr. with the necessary lugs and ribs Upon it, is inn<!c to fit the under sur- 
face of tlic segments thus swelled out, to which they are securely Imlted This 
casting, by means of its broad, flat base, is in turn bolted to a very heavy umier- 
casting, secured to a well-bedded masor.ry pier 10 feet dcej), by means of bng 
bolts running the whole length of the masonry and firmly anchored therein. 
Between the rail girders a small covered square trough, with a slot on its upper 
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side, l« pbced, returning under the ttreet in tlie aids of the roadway, and af 
course through the masonry piers, into which it is carefully built." 
A more interesting part of this description is tlie following: 

"The motive power will consist of stationarj- engines at every half mile, METHOD OF 
under the sidewalk; each one operatini; a lartje single drum 6 feet in diameter, OPERATING 
ingeniously contrived to accommodate two ropes of contiguous sections. The 
sections being so sliort, stcel-wire ropes of but ^ inch in diameter will be used, 
thus obviating what has always been considered an insurmountable difficulty. 
The cars pass from one section to another by means of their own monientuni. 
The gap thus caused is not over 20 feet, so dut at a speed of 10 miles an hour 
the resistance to progression must be inappreciably small. .-\t proper intervals, 
the rope will 1)0 attaclie l to what you may call "universal trucks." nhnut 2 feet 
long. They are universal in the sense that no matter what i>oailion they may 
assume, friction rollers will always be presented to roll upon. Upside down or 
sideways, they will roll ; in addition to which the attachment of the rope is by 
means of swivel joints, so that no kink or twist can arise. " A strong fin^r, as it 
were, projects above the slot mentioned in connection with the middle box tn 
which it runs. T«) this the car is attached. 

"The construction "f the cars hccoincs, pcrhap?;. the vital point in this 
scheme; but so far as competent engineering judgment can discern, no 
mechanical device has been neglected that promised to insure success. Experi- 
menting alone will tell the tale. 

"The difficulty is just here-~a rope is running, say at a speed of 10 miles an 
hour, with nothing visible but the little fingers of the trucks. To these fingers 
the cars must be attached and detached, without slackening the rope and with- 
out prodticing a shock on the car cr it^ passengers ; it must slow up in stop- 
ping and gradually get heatiway in starting. It would hardly do to jump at 
once to full speed; it would rack everything to pieces. The slowing up after 
detachment will be a matter easily regulated by the brakes ; but how to store up 
sufficient momentum to get under headway before making fast is the crucial point 
beyond which all other difficulties are but trifles." 

This was to be accomplished in the following way: 

"The first experimental car will be about 30 feet long, with a barrel placed CABLES 
inunediatdy below the floor, running the full length of the car, surrounded by a 
stiff spiral spring. Secondary springs of india rubber are attached to the spiral 
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spriii^f and the botly of the car, running in .-m olilicjue direction. The shock of 
contact wi!! he taken up on the sprintts, whicli f. tree is stored up by another 
set of !i[)rinL;s. to he use<t in startiiiu the rar for the lu xt statifin. Attaclu'il to 
the spiral, and sii(hny on the l»arrel. the innnediate attachment i? effected by 
means of a lever operated by the attendant in charcri^ of the car." 

N. y. ELE\/A- .Mistakes of a serious luuutc IukI been made both in liie <lesigit of the 
structure and the method of propeUing the trains. The columns were much too 
light for tlie service, and considerable experimenting was done before a satis-> 
factory support was obtained. Moving the cars by a system of endless cables, aa 

prescribed by law, proved to be a total failure. The result was that those w ho 

had t Miitrihuted financially to the undertakin'.^ ln<;t nlf t-nnfuU iire ; tlv^ r iail \\ as 
j>laced ill the hands of trustees, and tinaily >n'u[ umK r !■ irci li ■>iirc of nmrt^'ai^es 
held by various parties. The property and iranciuse were taken over by the 
Xew York Elevated Railroad Company, a corporation organized with a capital of 
$10,000,000. 

STEAM AS In the meantime, legislation had been obtained permitting the use of steam as 
^'"^''powER propellin.^ jwwer. The new owners immediately removed tlie cables, and 

!ntr()<!iiced li^dit four-wheeled locomotives. TeM'i with the now eng;ineS W«re SO 

successful that the company becnn the rejjular carria;4;e of passengers April 20, 

1871. After tlu> installation <jf ilse engines the road became genuinely iucccsslul. At 

the bcgimiing of 1.S74 the eiiuiptnent comprise<l 4 engines and lo cars; each of the 

latter seating 4S jmsengers and weighing 1 1,000 pounds. The quickest running 

time for the four miles of road then in operation was 18 minute;. From April 20, 

1871, to Jauuary 2, 1872, 54,r/i& passengers were carried; in 1872 there were 

242,190 passtrngers; and in 1873. 7^3.253 passengers. Up to the first of 1874 

not a passenger had been injured. In those days the company refused to take 

more jtassengers than it couM M-:\t. 

GILBERT In 1871 a new roa<l was chartered by the T .ri^islature. l lu- ( lilfjcrt h'.levaterl 

E.^y^'Z^'^ Railroad nroiMi.sed lo erect a pneumatic tube, 5Upiwjrled iruiu heavy arches above 
RAIUIOAD ' ' 

the street. It was claimed that this road would be practically noiseless and 
tlie tnuns out of sight. As this plan was found to be impracticable and entirely 
too expensive, it was decided to build the tube without a top, and operate a 
steam road in the trough thus formed. Finally the trough was also abandoned, 
and the plan resolved itself into a simple elevated steam road. These alterations 
caused much opposition and extended litigation. 
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According to Wilson's flistory of New Yoric, the Rapid Transit Commisston 

of 1875* reported, in D(.cinil)i.r of that year, "that their work was at an end, 
and that tlio task nf building the roads upon the as«;i<^Ttcd streets — Ninth, Sixth, 
Third and Second avenues — had been awarded tn ilic tiiibert road and to the 
New Y<»1c road, the corporation then operating the little elevated road on 
Greenwidt street.' 

In 1876 the New York road had extended its line to Fifty-ninth street, and 
was running "40 through trains each day." 

In the spring of 1877 a controlling interest in this road was obtained by 
Cyrus W. Field, who exhibited the same 7,cal in pushing it to final completion 
that had marked his cunncctiun with the Atlantic cable. 

In those days the companies were almost constantly obstructed by suits LEGAL 

TROUBLE 

brought by abutting property owners. In 1877 a single track and several sid- 
ings had been built from the Battery to Central Park, but it was impossible to 
complete the system because of legal jiroccedings. The same cause stn;jj>cd 
work on the east side. In September of that year the Court of Appeals, by 
unaniinons decision. dcr!:ired that both rnmji.mies were lepal organizations, hav- 
ing (jfojitT authority 10 build the structures they had undertaken when stopped; 
and all injunctions were dissolved. 

After this, work was rushed on both lines, and on June $, 1878, the Sixth 
avenue road was opened from Rector street to the Park. In the intervening 
time it had passed into the control of the Metropolitan Elevated Con [).iny In 
1879 the two companies were consolidated under the control of the Manhattan 
Railway Company. 

In August, 1878, the Third avenue line was opened to J-Orty-second street,- 
and two years later the Second avenue line to Sixty-seventh street. In 1880 the' 
roads on both sides of the city had reached the Harlem. Later the Third avenue 
line crossed the river and was carried to Bronx Park. 

On January I, 1903, the Intcrborough Rai)id Transit Company leased tlie U.'TER- 

Manhattan Railway Cotnpanv for tjf)<) rears, bej^dnning .April i, 1903; the lessee ^^^J^*^*^ 

RAPID 

gtjarantceing dividends of 6 per cent. ptT annum, and an additional amount, if TRANSIT CO. 
earned, of i per cent, until January i, n/X); and after that date dividends of 7 
per cent upon the par value of stock outstanding. At the present tinie, there- 
fore, the Intcrborough Rapid Transit Company controls the entire elevated sys- 
tem, as well as the underground roads now finished. 



*A mote extended tceotmt of tlie work of diis oommistion » presented in another 
chapter. 
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The elevated roads certainly provided ra|)i<! transit facilities between the 
congested soutliern portion of New York and the districts to the north for njany 
years. In sparsely inhabited rcfjions such roads will undoubte<lly he found use- 
ful in the future, but their field is limited. 
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RAPID TRANSIT COMMISSION OF 1875. 

A law en.Tctci in authorized the Mayor of New York City to appoint a COMMISSION 
Itoanl of Rapiil 1 ransn C jumiissioners to decide whether the city actually APro'**TED 
needed rapid transit, to select tlie route or routes, and, if found expedient, to 
organize a company to build the lines. Mayor William H. Wickham appointed 
the following commissioners: Josq>h Seligman, Lewis B. Brown, Cornelius H. 
Deiamatcr, Jordan L. Mott and Charles J. Canda. 

This Board had power to locate "such railway or railwajs over, un<ler, 
throu,t;h. or across the strti't«, avenues. ])Iaces, or lan ls. exrt ]>t P>r<)a<!wa> an<^1 
Fifth avi'tHK' below Fift\ -iimtli street, and Fonrtli aviini'.' alxivc l-'urly-secoiKi 
Street, and except such jx>nions 01 streets and avenues as are legally designated 
for the main line of or occupied by an elevated or underground railway in 
actual operation." The Board was to decide the first question within 30 days 
after its organization, and the second within the next 60 days. 

At that time the only facilities the C'ity of New York had for the transpor- 
tation of passengers north and south were the Broadway omnibuses and the 
horse car lines on tlie avennes and alontj the flock"?, and the section of the New 
York Elevated kaiimad. along Greenwich street and .Ninth avenue, from the 
Batter}' to the Park. 

The Gilbert Elevated Railvi'ay Company had been incorporated, and had early 
tlie privilege of building an elevated road along Sixth avenue; but the struc- 
ture, rc(|uired by the terms of the charter, was so costly that the company liad 
not been al)le to procure the necessary capital. That company held the ojiinion 
that if the < ■nmini<«jnti vvonid permit them to construct a 1t«s expensive road, 
they would be able to complete the work The two companies entered into 
amicable arrangements to construct ceriain portions of their lines, which were 
located in common, by a union of their funds. To further this object the Com- 
mission located routes for each company; one from the Battery to the Harlem 
River, through Third avenue and the Bowery, for the New York Elevated, and 
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the other from the Battery to the Harlcni, by way of Second avenue, for the 

Gilbert Company. 

The Commission wa^; satisfie«i with tht--c two c< ini]i;uncs. In its com- 
munication to the Ma>or under date ut Scincmbtr 6, IJ^75. it sa\ s : 

"Having investigated the plans h\ whidi tlie two Companies propose to raise 
capital, and having ourselves personally conferred with and interrogated die 
gentlonen whose names were put forward as furnishing the financial guaranty, 
we were satisfied that the location, upon their chartered routes, of rajnd transit 
roads under this act. would, humanly speaking;, render success certain." 
COMMISSION Doubts as to the exact meaninsr of certain sections of the act influenced 
^C^RPOwf Coniniissiou to organize a corporation as tlie law allows us to do, to reiuler 
TION assurance doubly sure that our labors will result in rapid transit actually." The 
corporation was known as the Manhattan Railway Company, and was capital- 
ized at |a/x»bOOO. The corporation was organized for the purpose of con- 
structing, maintaining, and operating steam railways for the trans|H;rtation of 
passengers, mails, or freight, wholly within the city nf X'ew ^'mk. Tht- routes 
selecter! were practically identical with the present Secon*!. i liinl, Sixth and 
Ninth avenue lines. The articles ot association defuied the tvjM; oi elevated 
road to be built, the time for the erection of the several ptntions, and the rates of 
fares. Books were opened Oct«>ber 29, 1875, and the entire capital stock was 
subscribed for. The work of this commission was finished with the granting of 
franchises for building roads to the Harlem River along the routes just named. 
In 1879 t'"- ^I'lnhattan Railway Ccjnipany acquired control of the other two 
companies, and thereby the control of the elevated railroad service of New 
York. 

TUNNELS NOT Although tunnel projects were at that time very numerous, the Commission 

SERIOUSLY gj^y ii^Q seriously consider the subwav question as in any way likely to 

CONSIDERED t f i 

meet die demands for better transit accommodations. The engineering difficul- 
ties ami the financial uncertainties involved were li 1! to bar such pr ■Juts. At 
that period underground work^ r f the kind were in their infancy. Tlie great 
sub-surface lines of to-day did not then exist, excepting two timnels under the 
Thames. But London had already foreseen that the only practical solution of 
rapid transit, in thickly populated cities having narrow streets, involves the 
use of tunnels. Upon the completion of the Tower Subway, in 1869, this method 
was widely heralded as being the cmly one capable of solving the street traffic 
problems of a crowded city. 



Digiti/ca by G».A.(^ii>_ 



R.fnn TR. tSSlT COMMlSSlOX OF 1875 



The next fifteen years witnessed a cliange of opinion in Xew York. The 
Commission of 1891 advocated a tunnel sclicnie, and the absolute exclusion of 
further elevated structures from narrow streets. Its work merged into that of 
the present Rapid Transit Connnission. 




tItV HAIL STATION V<>»K »II»»AY. 
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CHAPTER VIII. 



COMMiiiSION OF 1891. 

ORGAN izA- The rapid transit act of 1891 provided for the continuance in ofBce of 

^SJhfrtB^if^ William Stt itrv.iy, Jdin H. Starin, Samuel Spenctr. John H. Inman and Eugene 
L, BusliL'. whu had been appointed commissioners by Mayor Grant in i8</j under 
the Act of iS'j^. The corrimissioncrs were required, if. after investigation, thev 
deemed the construction of a rapid transit railroad necessary, Arst, to adopt the 
routes and general plan of construction for such railroad ; second, to obtain the 
consent to the construction and operation of such railroad by the local authori- 
ties and the property holders affected, or, if the consent of the property hold- 
ers should be withheld, then the consint the General Tenn of the Supreme 
Court; lltird, to adopt detailed plans for the construction and operation of such 
road ; and, lastly, to sell the riijht tc roTi«;lruct and operate such railroad to a 
corporation to be formed under the terms of the .\ct, for such a period of time 
as they should deem advisable and upon such terms a^ they should be able to 
exact. 

This Board made a careful examination of the entire question with the 

assistance of William £. Worthen and Wm. Barclay Parsons, whom it hail 
appointed its engineers. After holdinjj a number of public hearinjj;s the unani- 
mous conclusion wri*; reached that not only were additional transit facilities 
needed, but that sucii facilities could only be obtained in an adequate niatuier by 
'the construction of underground roads. 
LOCATION It was appreciated that any system devised with a view to permanency and the 
OF ROUTES capacity requisite for the future, would be costly ; and the route, in order to ^ve 
relief where most needed and to command the necessary traffic to make the 
line remunerative, should be along main arteries vi travel. Statistics established 
the fact th.nt tin t'vi^tini^ iiorl!! .ind south lines of transit nearest the cenler of 
the city absorlKd the greatest travel, and that the relative pressure upon them 
was in proportion to their proximity to Broadway. 

Tliese considerations required the location of the tower part of the route on or 
near that thoroughfare, the continuation of the line north of Fourteenth street to 
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be made by divecsuig lines to the cast and west Since an elevated structure on 
Broadway bdow Thtrty-tiiird street was prohibited by the statute, it became 

necessary to plan a subway. 

Two types of tunnel were considered, namely, onf fcir a tlmibk-dcck tunnel BROADWAY 

SELECTED 

with two tracks upon each deck, and the other for four tracks on a single level. 
After a thorough discussion of the advantages and disadvantages of both plans, it 
was decided to build all the tracks on the same levd. The route selected 
extended from the Battery under Broadway to Ftfty'ninth street, and thence 
north, on the west side of the city, to the city line. At Fourteenth street the line 
turnetl and passed untler Fourth and Madison avenues to the Grand Central ; 
thence under Madison avenue nortli to the Twenty-third and Tucntv-fnurth 
Ward*?. I-«K>ps were to be built at the Battery, City Hall park, and Fourteenth 
street. From Morris street to Vescy there were to be three tracks, and from 
Vesey to One-hundred-and->ninetieth street, on the west side, four tracks, and 
the remainder o{ the distance two tracks. On die east side, from FourteenUi 
street to the Harlem River, there were to be four tracks, and thence to die city 
limits two tracks. 

.\ line under Brnaflway having been decided upon, the qtic^tion wa?; nar- 
rowed to the character of the structure and its distance bilow the surface, 
whether it should be deep or shallow ; \\ hether, in providing for four tracks, 
the entire width of the street, or only a portion, shoukl be used ; and wheAer 
Htvi surface of the street and existmg pipes should be disturbed. Although the 
impression had prevailed that a rock tunnel could be driven the entire distance, 
borings made by the Commission showed that a large portion would be in «and. 

.A"; finallv drawn, the plans called fnr .1 tiinnel not less than ii:^ feet in TUNNEL 
clear height and i t feet in width tor eacii track. The roof of the tuuuel '^'-^'^S 
was to be as near tlic surface of tlic street as the pipes and underground struc- 
tures would permit. The Government Ship C^al and the Harlem River 
were to be crossed by douUe-track draw bridges not less than 50 feet in the 
clear above mean high water mark, with clear spans of not less tium 125 feet 
between center piers and bulkhead line. 

The stations were to be provided with ample elevator service wherever the 
platfurtiib were 20 feet or more belrm the curb line. The road was to be 
operated with electricity or other power not requiring combustion in tlie tunnel. 

The plans were approved by the Board of Aldermen, the Department of 
Public Parks, and by the Commissioner of Street Improvements of the Twenty- 
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third and Twenty-fourth Wards, as required by the terms of the Act All the 
necessary consents were obtained, including a majority of the property owners 
along Broadway. 

But, after all this had been accomplished, it was found that capitalists 
couI<l not he inilucod to invest in the ( rtt< t fn !-c. The undertaking was upon 
such a vast scale, and the prospective revi-ii.u rl..ul)ifu!, that hopes of carrying 
the scheme to completion were hardly entertained at all. 
BID In the fall of 1893 the CommissioR advertised for bids for the franchise, 
RECEIVED ^^^1 ^ December 30 met in the City HalL But one bid was received, that ol 
$1,000 from William N. Amofy. who deposited ten per cent, of the amount, or 
$100 cash, as required by law. If the Bfiard accepted this offer, it bec-itne its 
duty to notify the bidder in make the final di jiosit of $1,000,000 within five days. 
This ainmint was refitiired in urder to iiiMirc the coinplptinn of the road along 
the hues laid down, the protection of the city and of proin^rty holders. The 
records show diat Mr. Amory refused to make any statement to tite Board 
regarding his ability to deposit the million dollars, and at the meeting held 
January 3, 1893, Mr. Bowers, counsel for the Commission, said : "If you satisfy 
this Commission, by the production of your securities to-day, or, for that matter, 
to-morrow, that you are ready to build this road ami cnrry out the scheme, 
there will be no difficulty al>out your getting the franchise." Ko explanation 
being presented, the Board refused to accept the proposition. 

Previous to this important negotiations were held with the Manhattan Rail- 
way Company looking to tfic granting of franchises permitting the company to 
extend their elevated lines and to build additional ones. Just after the first meet- 
ing in January the Manhattan Company withdrew all the proposals they had 
made. 

At a meeting on January 17 it was decided, ^nce a satisfactory bidder could 
not be obtained, to hold the franchise in abeyance. It was voted also that "the 
Commission will, at any time, upon information that a proposed purchaser is 
ready to make a deposit wiili llie comptroller sufficient to jiKtify tin- Inlicf 
that tlie road will be built in accordance with the plans and spccitications there- 
for, again offer said franchise at public auction, in accordance with the terms of 
the statute." 

ELBVATED At this meeting the Commission decided, further, that it was its <lttfy to 
JS^!!^^f25 provide devated roads as a temporary relief, and to provide further relief by 

RELIEF 
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"granting additional factlities to the existing dcvat«d railways " winch were to be 
extended on both the east and west sides of town. 

Three days later an application was received from the ACanhattan Elevated 
Railway Company for permission to build new lines anj extend its old Htic?. the 
total length of the extension being about 38 miles. These covered the whole 
city tike a network. The Commission refused some of these and substituted 
others. 

.At subsequent nicctinf^? questions arose whether other privileges should ho 
given to the Manhattan Company, or w lu thi r the new lines at least shoulil bo 
disposed of at public auction. At tJic meeting on March 11 Mr. Starin said; 
"My point is: \\ h s arc you going to give all these privileges to the Manhattan 
systein? Are you going to give them aO these privileges, or put them up at 
auction? li tt is desirable to give everytbing» there is an end of rapid transit 
for all time. You cannot think of having two rapid transits in the city of New 
York." 

In April Mr. Starin offered to vote in favor of granting the franchise to offer to 
the Manhattan Company, provided it be compelled to pay 5 per cent, on the net ^Jjjp^j^^ 
receipts of its entire system; to maintain a fare of 5 cents fnrni the Battery to 
the city line ; and to pay all expenses of the Commission up to the day of the 

execution of the contract. A motifin to this effect was approved, as was one to 
grant franchises to the company for the extensions needed. A copy of these 
rcsoluiiuns was sent to the utTicialb of llie elevated road, who replied that they 
were willing to pay 5 per cent, on the net income of the new lines other than 
third track, or 3 per cent, on the income of the entire system. 

The Commission stipulated thai ihc net earnings should he ascciiaincd by 
deducting all operating expenses and taxes from the gross earnings. As gen- 
erally understood, earnings of this character are usually found by deducting only 
the operatuig esqwnscs, and not the taxes, from the gross earnings. This 
made a material difference in the amount to be paid by the company. 

The following tables show the amount that would have been received by the net 
city under the proposition of the Conuuission and also under that of the ^l^i^iN<^S 
company : 
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The gross earnings of the Manhattan Com- 
pany for 1892 were $to335'97^ 

Dtduetiotu 

Operating expenses $5>375>349 

Taxes 479.864 

5.855.a«3 

Xct earnings as determined $4,980,765 

Ctnnj)cnsati(Jii j)n)jx)scd by the Commission, 
5 per cent, upon net earnings 249,038 

The cotintor jjroposition made hy tfic company \va« in pay t, per rent, npon 
the amount found after deUuciiiig trum tlie gross earnings, not only all tlie 
t)perating^ exfxfnses and taxc. but iiho the iuttrcst u]x»n bonds, as follows: 

Gross earninfjs $I0>835>978 

Deduct ions 

Operating ixijensfs $5-375.349 

Taxes 479^1^ 

Interest on bonds ....... x,9i9i053 

7774.36s 



$3.<*i'7'3 

Threr jht cmt on the ftbove, aS proposed by the company, would be $9l35l> 
In 1802 tile difTerence between the two propositions would have made a loss to 

the city of $157,187. 

COST OF The average tost if operatifij^ street surface railroads in New York is 72 
*^''siJl*FACE ^^^^ cent, of the gros.s receipts, and yet such roads are required to pay the city 3 
AND per cent, annually of their gross receipts, for the first five years, and 5 per cent of 
^^^or gfo» receipts thereafter. At that time the operating expenses of the Man- 

hattan Company were about 50 per cent, of the gross receipts, so that the com- 
pensation proposed by the Commission was equal to but 2^ per cent, of the gross 
receipts, or less than one-half the ordinary tax regularly paid by the street 
railroads. 

In a statement before the Commission, made by Jolui 11. Starin, we find the 
following : 
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"The tax upon street surface roads amounts to one-quaiter of 'a cent for 
each passenger carried. The Commbstonets* proposition would tax the Man- 
hattan Company onl\ one-ninth of a cent for each passenger carried. 

"The Manhattan Coninaiiv's prf)jK>sifit)n ci>iiteinplatcs but onc-t\ventv-fourtli MANHATTAN 
, . , ■ , . , . PROPOSITION 

of a cent for each passenger carried, ict it costs nearly 50 per cent, more to ANALYZED 

transport a passenger on the surface roads tlian it d<K"s on the elevated. 

"h that company harshly dealt with when it is asked to pay less than one- 
half as much as street railroads pay? Or should the Commissioners accede to 
the demands of the company that tiie city accept one-sixth of the tax hereto' 
fore, in other cases, found just and equitable, for the most valuable passenger 
traffic franchise in the world ? 

"In proof of the contention that the payment of the tax proposed hv the EARNINGS OF 

MANHATTAN 

Co'nii'issioiicrs wnidtl resitlt in nn hnrdship to the Manliattaii f'fimpaTU'. it 
mav be stated iliat the conipany, liad it paid such tax in 1H92, besides every other 
expense incurred by it, would have earned a clear profit of more than $2,800,000, 
equal to 9 37/100 per cent., upon the company's capital stock of $30,000,000. 

"The bonded indebtedness of the cominny is $40/xx>,ooo. The total of stock 
and bonds is, therefore, $70,1000^000. It is certain that were the elevated roads 
bonded or stocked for an amount equal only to their exact cost, they could have 
carried last year the 214,000,000 passengers actually carried for a tare of 3 cents 
each, .in<i after payment of al! cxpen«:r«i would have earned nearly 6 per cent, 
divideiul.-. upon the actual c<>st nf the roads." 

'Ihe president >>[ tlic Maiili.-'tiaii Railway LMiiii)an\. in a lettci- (lated May 25. 
refused the propo.sition ol ihc Commission and withdrew the pro|>osal 
made by his own company. It is impossible to conceive the reasons that prompted 
tlie directors of the Manhattan Company to decline a franchise that would have 
placed in their control, for an indefinite period, the rapid transit facilities of the 
city. 

In order to undcrstatul the condition of affairs at that time, it is neces- 
sary to explain that ttu- law rreatiny- tlit Roard of Rapid Transit Commi'i'sioners 
provided that a franchise could imt hi- L,'^ramrd without the unaiiim us cm-rut nf 
the members. New York city at tliai time was in sore need of niciea>ed rapid 
transit facilttieSi and there were thousands of citizens who would have welcomed 
any addition to the tran^KMrtation methods, no matter at what cost to the city. 
The temptation to yield to this pressure on the part of the people was very great. 
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COMMISSION \ resolution intro<Iuct(l in Tunc, 1893, proposed to givo tlu- franchises to 
the Manhattan Conijiaiiy on a 4 per cent, basis. This motion had the support of 
four of tlie members of the Commitiion, Mr. Starin alone voting against it, and it 
was lost because of the unanimous clause in the statute. After the meeting 
Messrs. Steinway, Bushe, Spencer and Inman resigned, but, with the exception of 
Mr. Spencer, were inimediately reappointed by Mayor Gilroy. D. F. Porter 
was appointed in place of Mr. Spencer. The proposed franchises were of the 
most extended and far-reaching character, covering; many of the principal 
streets and avenues of the then city of Xew York. It seems not U»i :mich lo 
sav that, but for the vote of Mr. Starin, and the determined stand he took all 
through the discussions with the elevated railroad oflicers, the construction of 
subways in New York would have been mdefinitely postponed. 

Another service to the city, the value of which it is difficult to estimate, 
was rendered by Mr. Starin when the elevated railway company made applica- 
tion for autliority to buiUl an elevated line on the Boulevard, now upper P>road- 
way. Such a structure would have ruined is now recognized as one of 

the finest thoroughfares in the world. Against this proposal Mr. Starin inter- 
posed opposition, and was again successful. 

On August 15, 189^, Geo. J. Gotdd, president of the Manhattan Company, 
wrote to the Commission that, *'owing to the present disturbed financial condi- 
tion of the countiy, it is not c insidered wise to assume large contracts." The 
Commission thereupon abandoned all negotiations witli the elevateil road, and 
concluded to Iny ntjt independent rlcnntrd lines and offer them for sale. The 
Cummission was engaged upon that work when llie present Commission, created 
by the Act of 1894, came into existence. On May 24, 1894, tlie Commission 
voted to pass its records, property, etc., over to its successor. 

Not all of the achievements of the Commission of 1891 were of a negative 
kind. The studies made by the engineering staff under the direction of William 
Barclay Parsons were of the r^^rcnlest value to the next Board. The examina- 
tions made by him furnished accurate data with regard to the nature of the 
niaterial through which a subway would have to pass, both on the east and west 
sides of the city. The study of the physical conditions peculiar to Xew York, 
and of the work tint had been done along similar lines abroad, had a marked 
influence upon the decision taken by the present Commission. 
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CHAPTER IX 



THE CHAMBER OF COMMERCE. 



While the Rapid Transit Commission of 1894 was vainly striving to perfect a 
plan that would give tiie people the transit facilities they so sorely needed, the 
Chamber of Commerce was giving attention tu tlie same problem. Members of 
the Chamber were familiar with the work that had been done, atid were con- 
viimd tliat the remedy must be soufjlit rilou'^ different lines. The work so done 
resulted in the framing of a bill thai was passed by the Lcgi&Uture in May, 
i&)4. Under that act, and amendments, the present subway was constni^ed. 

At a meeting of the Chamber, held February i, 1894. William D. Sloane 
offered the following resolution: 

"Resolved, That the president be authorized and requested to appoint a rapid 

committee of five to e.xamine the subject of rapid transit, and report what TRANSIT 

, COMMtTTBE 

act'on, if any, on the part of the (_n.Tniher ol Commerce, it is advisable to take APPOINTED 
lor the purpose of aiding in the solution of this important problem. 

"Resolved, further, Tltai this meeting be adjourned until Thursday, Feb- 
ruary 15, at half -past twelve o'clock, for the purpose of receiving and taking 
action upon the report of the committee to be appointed under the provisions of 
the above resolution." 

The following committee was appointed: 



A jxirtioii of the report presented at the later meeting was as follows: 
"in view ot the present needs and the probabilities — not to speak of the REPORT OF 
possibilities— of the future of this city as the commercial metropolis of the COMMITTEE 
United States, New York requires, ai^ should have, the very best system of 
rapid transit that the legislative and municipal authorities of the state and city 
can authorize, and engineering and mechanical ddll, and money within reason- 
able bounds, can provide. 



Alexander E. Orr 
John A, Stewart 



Cornelius N. Bliss 
J. Edward Simmons 



John iiarscn Rhoade*. 
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"Her geographical position is such that growth can only be made in one 
direction— towards the north — and it does not require elaborate arfrutnent to 
prove that in order t'l it'.>iirt tlie comfort and happiness of the people, as well as 
cci'tiinmus prosperity and development, there must be an clhcient, convenient, 
and >ate system ol rapid transit between the business and residential divisions of 
the city, which, of necessity, will always be widely apart from each other. 
ELEVATED meatts of communication that have heretofore been pro- 

RAILROADS vided are now found to be entirely inadequate. It is true that the surface roads 

NOT RAPID 

TRANSIT * g«at InqKOvement on the old style omnibus, and the elevated roads, m 

many ways, an improvement on the stirfacc roads ; and it ts nckiiowli dj^ed that 
the city has derived very qrent hriitrtt ttirongh their ci instruction and opera- 
tion; but it is also true, and a trutii that must not longer be overlooked, that 
they cannot, in any practical sense, be said to be systems of rapid transit, or 
meet the needs, nor can they be made to meet the needs, that are daily becom- 
ing more and mon apparent, and that should tiot be longer ignored. 

"It is evident to all who study the question in the light of to-day that if in 
the ps'-t then- had Incn iiitcllij^ent apjirfcintion of the possibilities of Xew York, 
and thai t,'rii\\tli datld only be made in one direction, suitable i)rovision would 
have been made tor rapid transit when streets and avenues were being located 
and land was comparatively cheap. In that case, the problem tiiat now confronts us 
could have been easily solved. But there was no such appreciation ; and ten or 
twenty years Iteiice the same criticism will apply to us if, sufTering as we now 
are because of past thoughtlessness, and as we shall continue to suffer with 
increasing intensity ns we jjrow in years and popiilntion. we fail, even at this 
late date, tc^ jiriA-idc- tor present and prospicti\c rciuf. The growth of New 
York has no more culminated to-day than it had a decade ago, and your com- 
mittee hazards tiie opinion that, with ordinary forethought on the part of her 
citizens and the taking advantage of opportunities as they arise, it is impossible to 
say with any degree of certainty when, in the future, the culminating point will be 
reached. 

MUNICIPAL "For reasons that need not be stated in this report, your committee cannot 
CREDIT FOR advocate the building of any system of rapif! tran<;it hv the city of Xew York ; 
^'^"rOAD certain safeguards to be provided by legislation, it urges upon the 

Chamber the propriety of recommending that a single exception be made to 
the admirable law which restricts municipal credit being lent to promote private 
enterprises. 
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'*For the reasons stated above, effective rapid transit oonstraction must 
now prove a vefy costly undertaking, and does not present to capital — ^whidi is 
always more or less timid — sufficient inducements to attract the large sums 
necessary to insure a conijilete system of rapid transit development. This is 
why the Rapid Transit Commission has been nnsucccsshil in inducirii;;^ private 
enterprise to accept any plan that they have recommended in the past iwu years, 
nor will they be successful for many years to come, in the opinion of your com- 
mittee, unless in some legitimate way private enterprise is stimulated. 

"A corporation organized for the purpose of rapid transit construction private 
<ould not expect to obtain the necessary capital upon a better basis than six per ^^ill NOT 
«ent. interest per annum, while money borrowed upon the credit of the city of UNDERTAKE 
New York could be obtained for three per cetit. Ifetice it is evident that the *ORK 
rcvfjim- necessary to protect the fixed charL^cs on c;i[»it;il Ixirrower! in the 
ordinary manner must be double the amount of that needed to provide ior the 
fixed charges on capital borrowed upon the city's credit If, therefore, the city 
«hould agree to lend its credit to such corporation to the extent of two-thirds of 
the cost of tlie completed system, with the view of minimizing the volume of 
fixed charges, the needed stimulus referred to above wouUl be presented and a 
larijc marjjin of safety secured." 

The report tht'n referred to the building of tlie I'nion and Centtal Pacific 
Railroads., both of whicii were private enterprises. The completion of these 
roads was deemed essential to national development, and the credit of the 
Federal Government was lent to provide, in part, for their construction, and a 
second mortgage, subject to a prior lien of equal amount, was taken as security 
for the credh so advanced. Aldiougfa this was a departure from conservative 
principles, the result proved the wis<lom of the course, for hundreds of millions of 
dcllr<r«' wnrtli of \vt-,ilt1i were added In the resources of the' whole country. 

1 he ic|«jrt >ct I'orth iurther thf iMllnwini;: 

"Aside from the advantages of cotntort ami cuavcnience to the people, .\ew ADVANTAGES 

OF RAPID 

York would gain immensely in revenue through rapid transit contact with the jpansit 
yet undeveloped portions of the city lying to the north. It is a well known fact 
that in four years after the elevated roads had been permanently established one 
ward alone (the Nineteenth) increased in taxabte value more than fifty mil- 

h'on'j rf diill.Tr";. n «nm many times trn-ater tlian tlu' covt of their construction, 
and there is no reason to doubt that similar experiences will follow rapid transit 
<!;velopment. 

ht 
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"It is not proposed, however, that the city should lend its credit for the 

whole amount needed, or take undue risk. The transaction should be based upon 
business principles of equity and safety. Not niurc tlmn two-thirds of the cost of 
constnirtinn should be the maxiuimii credit L^rantcji. secured by a first lien Upon 
tlie completed structure, its franchise aiul equipment. 

"Your committee realizes the gravity of the action it proposes the Chamber 
shall take in uretng an exception to a wisely enacted law, but the whde ques- 
tion is of such paramount importance, and further delay is so dangerous, tiukt 
exceptional measures are necessary to insure success. !♦ ih following resolution, 
which is presented for the consideration of the Chamber, shall be adopted, your 
committee asks to he continued: 
CITY TO " 'Kesoived, That the Chamber oi C unimerce of the State ot New York 
LEND ITS requests the proper authorities of the city, ihc Legislature of the State, the Con- 
CREDIT giitational Cmvcntion, and the Rapid Transit Commission to take such action as 
may be necessary to enable the Cty of New York to lend its credit to corporate 
enterprise for the construction of a rapid transit system in the said city, upon 
such terms and cf n.iitinns as the Legislature may impose; provided, however, 
tliat the loan of sm h cndit shall he rrstrirfcd to such one purjHisc ; and, pro- 
vided further, that such loan shall not exceed in amount two-thirds the cost of 
construction, and be a first lien upon the property; and, provided further, that 
the aggregate anunmt of the credit to be so loaned shall not exceed the sum of 
thirty millions of dollars.'*' 

It will be observed that the resolution proposed that the city should lend its 
credit to a private corporation which should build the road, ami, presumably, 
own and control it; the city liavinc^ no financial intcrcft in it after the amount 
borrowed had been repaid. The resolution did not look to municipal owner- 
ship, control or operation. 

In the discussion following the presentation of the report, Morris K. Jesup 
said: 

A GRAVE "We all agree, at least I do, with that part of the report which sets forth 
QUESTION the importance of rapid transit in this city. It is n j^rave question in my mind, 
and I have thought a good deal about it, as to whether we ought to set the 
cxamj?!c nf asking the voters of this State to undo such a wise provi.sion as now 
exists with reierence to the city's being empowered to lend its credit to private 
enterprises. I am free to say that, so far as my own mind is concerned, it is not 
made up as yet; and before entering into a discussion of the matter, as I think it 
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ought to be discuued, we should have a lai^r attendance than we have here 
to-day, M that if we do decide that it is best to adopt the recommendations of 
the committee, it shall be done after a very careful and serious consideration of 

the whole matter. I therefore move that llic report be printed ; that a copy be 
sent to each member of the Chamber, and that final actioti be postponed until 
the next regular mcctinp: of the Chamber, to be held two weeks hence." 

Jacob H. SchiflF said m part: 

"If we <!o not t rapid transit sooner or l.itrr -we may not see it, but IMPORTANCE 
coming generations wiil tcci it — we sliall Idsc uur unpurtancc as a commercial I?-.^!^!? 
metropolis. Such tilings work slowly, but they work surely; and I cannot see 
why, in a matter that is just as important to tiie city of New York as the 
supply of its water or the supply of anything it needs for its daily wants, the citi- 
zens of New York should not put their hands in their pockets and tax them- 
selves at as low a rate as possible, instead of taxing themselves at as high a 
rate as possible, which they will have to do if private capital builds the road. It 
will not cost >i\ JUT ctiit.. but will probably cost ten or twelve \wv cint.. to get 
private capual to build iliat road ; for, in all probability, five per cent, bonds will 
have to be issued, which wilt be sold, say at 80, and stock will be issued, which 
will be thrown in as a bonus, and on which in years to come some ten per cent 
dividends will be paid; so that it will not cost six per cent, to the city of New 
York to build this road, but ten or twelve per cent, and every man, woman, and 
child in the city of New York will have to pay a part of it. * * * I am 
heartily in favor of the report of the committee and hope it will pass." 

Abram S. Hewitt said: 

"Mr. President and frrntknn*n, I suppose there is no one in this room who LEGISLATION 

docs luA concur fullv with the statement cf the committee that rapiti transit is „„'1_„_ 

' DENTED 

indispensable for the present comfort and future growtli of liiis city. The com- 
mittee, however, pro])o$es a new departure— legtstation without precedent, so 
far as I now recall, in die history 6f the United States, or the SUte of New Yorl^ 
or the dty of New York. They propose that the credit of the city of New 

York sliall be loaned to a pri\atf comjiany for the construction of a work of a 
pnlilic nature, hut to be owned and administered by private individuals. * * * 
The constitiiiiiui of the Sl.itf of New York absolutely prohibits the loaninf^ of 
the public credit oi the state, or of any city or municipality in the state, in aid of 
any private enterprise. It does not prohibit, however, the construction of pubfie 
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wwki niunidpalities, to be owned by tbem in such ways as they may see fit^ 
except that they must nnt issue bonds beyond ten per cent of the assessed valua* 

tion. Tliat is ihc only limitation. 
ERIE "Wluti tlK State III .New York was comruiiicd by a f^^r, i? r iiroblein than 

I CANAL jj^g^ jj^g greatest Uiat has ever presented itself to a civihzcd cuiuumnit.v on thi* 
side of the Atlantic — ^the construction of the Erie Canal, upon which has been 
built up the superstructure of the whole state, its prosperity^ commercial, agri- 
cultural and otherwise— the state took it in hand ; became the owner, borrowed 
the money, paid for the work, and, perhaps unfortunately, retained the admin- 
istration of the proiXTty after it was lonstructed. 
CROTON "TIk- city of New York has pursued the sanu* system. The Cruion Aque- 

AQUEOUCT (ju^( constructed by the public, at its own cost, and administered by its own 
officers. In tio instance has the ci^ of New York gone into partnership with a 
private conqsany. In no instance has tlie government of the United States ever 
done such a thing." 

Mr. Hewitt stated that tlic loaning of the public credit, in the case of the 
Union and Central Pacific Railroatls. wa« an illustration of the dan>;er of any 
connection hctwrt ii ihe state and private etU' i ji'i';i's. W hile that t^rcit t ntcr- 
prisc returned more than it cost in increased value of the property of the coun- 
try, it is also true that "every dotlar of the money advanced by the government in 
aid of that enterprise was misapplied by the people who had charge of the enter- 
prise.*' The money was not used for the construction of the road, but was put 
into private pockets. 

"(jentlemen, hear with me. l)ccau>r I am i^oinp to point out what I con- 
ceive tn be the daTi£,'cr of n departure iron: well-recofjnized principle* of action, 
i his committee who have brought in this report arc among the ablest and most 
reputable men in this Chamber. In their own spheres of action there arc w> 
men whom we would follow more willingly and even blmdly to a conduskm; 
but able and intelligent as they are, I doubt whether they have ^ven that atten- 
tion to the underlying principle in their report which it would receive fr<>ni ^.he 
' hands of statesmen. In the only c!i |c«rtnrr wliicli 1 have ever known the city of 
Xew ^ "rk to inakt from the s<nmd j)r;ncif)K r.f having no connection whatever 
with private enlciprises. the scandal was etpially great. 

BROOKLYN "The Brooklyn Bridge was originally a private corporation with private 
^'''^^^ Stockholders. The city of New York never loaned its credit to the Brooklyn 
Bridge, not a penny, but what it did was to subscribe for a portion of the stock. 
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TI'iC citv of Bmnklvn did the sam<- tliir;;,'. Tlu- administration of the work was in BROOKLYN 
rhr hanfls nt [irivatc stockholders, utul ii iiiminatcd in a scandal; and the result j^^j^d^l 
was iliat tile city of New York and tlic city of Lirooklyu vvs.tc compelled to do— 
what they ought to have done in the first place, or to liave done notliing— they 
were compelled to buy out (he private stockholders and become the sole owners 
of the work. Now I think these illustrations are sufBcicnt to point out to the 
members of tlic Ciiamber the danijer of an> proi)osition which shall look to a 
jiattncrship between the city of New \o\U and any private compan\ for any 
purpose whatever, liowever urgent. > * * fljo scandal of the llrooklyn 
Urtdgc kd to the inliihition which nr>w \n tile Constitution against allowing 
any credit of the city to private enterprise. It was not in the orij^nal Consti- 
tution of 1846, but was inserted by amendment in order to avoid just such 
propositions as the one this committee have submitted to this Giamber. 

'*Now I like to get up and down town in comfort, and I confess I am dangerous 

unable to do so at present; bin 1 am not willinir to do so at the v.xpense of CITY 
' . TO LEND 

what I regani as the fundanirmal in nictples by which governnients oi i^n rtt com- its CREDIT 

inunities like New York slioukl be conducted. You may get temporary relief, 
but y ou will have set a precedent that is so dangerous that you will have specu- 
lators, men who are seeking to carry on enterprises for their own profit, appeal- 
ing before the legislature and coming to the city of New York, and you will be 
entreated to lend the public ore<lit for the execution of works which in them- 
selves would l)e desiral>le, i)ut which, if the public becauie interested in them, 
would become abuses anil scandals. 

■'Nor is tliere the slightest necessity for such a course in ihis case; and 
this is a point which I beg gentlemen to consider most carefully. Mr. SchifT 
has been good enough to allude to the fact that while I was mayor I gave some 
attention to this question of rapid transh. I may say to you, gentlemen, and 
Mr. President, that I gave all the attention that it was pos.slbic for me to give. 
w!ih sucli abilities as I may happen to jmssi ss. to the solution of the (juestion. I 
had consultations with the most experiencc<l and able engineers. I consulted 
with the ablest lawyers in the city. 

"The conclusion was: 

"First, that as the Constitution stood, and as the law stands, it was com- conclu- 
petent for the legislature of the State of New York to authorize the ciiv of ^^^^^ '^^ 

C xr . ^ , -MR. HEWITT 

New York to construct the work. 

"Second, it was concluded that to get rapid transit the underground system 
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nv.\<\ hv n'loptcd; that it was impossible to get real rapid transit with an over- 
head raUway. 

"Third, that the city of New York could Ixjirow the immfv ami provide 
the capital — as all the committee agree, and as Mr. Schiff has told us — at a cost 
not exceeding tlirce i>cr cent. 

CITY "And lastly, tint tiie danger and abuse tbat might come IrtHn the comtmc- 
OWNERSHiP ^£ ^ ^ officials and the operation of the railway afterwards by 
FAVORED public officen, coutd be avoided by the simple process of making a lease to a 
responsible corporation who would have the expenditure of the money in con- 
stniction. tinder the supervi'-i'm of city officers, and who would be sure to 
make it as lif^ht as prKsihIe, because they would have to pay interest on every 

(K'llar that was expfink'd." 

The following further remarks of Mr. Hewitt were prophetic: 

'*lt was thought that that could be made to work out in practice, and the 
draft of a law was made and sent to the legislature, and I regret to say not a 

man in the legislature cMild he fmind tn advficatc it, and it was finally intro- 
duced as a personal fa%-nt liy a tueniber tit ilie le^:i>;!ature who was willinp^ tn do 
me a kindly service, it was referred to the committee and never reported back ; 
and the reason was that there was no money for any private individual behind 
that act. Nobody cotdd malce a cent out of it. 

PROPHBTtC "But this would have happened if it had been enacted: The work would 
REMARKS t^gy^ been constructed; the money furnished by the bonds of the city of New 
MR. HEWITT Yi>rk at three per cent ; and it would have been leased, as I had reason to think. 

although I am not at liberty to mention names, by a responsible corporation, at 
five per cent, and the difference of two per cent, would have retired the bunds in 
thirly-thre^e years, and the city of New Vurk would be the ahsnlnte owners, 
free and clear of all indebtedness, of this great enterprise, which is as essential to 
its prosperity as is the Croton Aqueduct. It would have been conducted on- 
exactly the principles on which the Croton Aqueduct has been conducted. 
Now this committee, whom I respect very much, come to this body and recom- 
mend a d^arture from tiiis sound principle. 

"I agree with Mr. Jesup in what he has said, that such a proposition as 
this needs to be most carefully considered, and I trust, therefore, that his motion 
that it be laid upon the table and that it be printed and sent to the members of 
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the body lor conrideration, will be carried; becaa$e it will be a very aerioiu 

thing indeed if this Qianiber, which is supposed to represent the commercial 
intelligence of New York, shall commit itself to propositions, or legislation, that 
have been condemned not only by the judgment of the greatest statesmen of this 
country, but by the experience of every state and city that lias attempted to 
become a partner with private individuals in the construction and management of 
public enterprises." 

It was voted to deter fnrtlu r consideration of tlie question until the next 
regular meeting, March i, i&j^. 

At that nicctini; Hewitt offered the following resolutions as a substi- 
tute for those presented by the committee: 

"Resolved, That, in the judgment of the Chamber of Commerce of the city CREDIT 

TO B£ 

State of New York, additional rapid transit facilities are so necessary to the ^^qv/^hceD 
growth and prosperity of the city of New York that the use of its credit would be 
justifiable, in case it is not found possible, after careful investigation and lib- 
eral concessions in regard to taxation and right of way, to secure the construc- 
tion of a proper system of rapid transit by private enterprise. 

"Resolved, That in case the credit of the city is used, the ownership of the n y to own 
rapid transit system shotild be vested in the city, but its construction and opera- ^^j^ 
tion shoulil be entrusted to such respon^Ue corporation now existing or here> SYSTEM 
after to be formed, as may be willinj^ to pay. in addition to the interest on the 
city bonds, the largest .inniia! rental, such excess to he used as a sinking fund to 
retire tlie bonds of the city, and when the bonds arc so retired, the lease to be 
terminated. 

"Resolved, That thereafter the lease should be sold to the highest bidder, 
upon such terms as may be prescribed by the city autliorities, for periods not 

exceeding thirty years, in the saOK general manner as the ferries arc now sold, 

with the stipulation that the successful l)i(l(ler shall purchase fnnn the ]>revious 

lessif tile rolling stock and other personal properly at its fair valuation, to be 

dctcriiuncd by arbitratiun. 

"Resolved, That i)rojKr safeguards and 0(»iditions ought to be provided bv CONTROL 

OF SYSTEM 

appropriate legislation in reference to the issue of the city bonds and the con- 
struction and operation of the rapid transit system, under the general super- 
vision of a board of engineers, so as to insure economy of cost and adequate 
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accomniudatiuns for the public use, and that the committee be continued, with 
power to add to their number, to confer and co-operate with the authorities of 
the city, in reference to the general plan ami the needed legislation." 

Mr. Hewitt said also tliat he had had opportunities to tnke the opinions of 
the best engineers and most competent authorities upon tlie subject of rapid 
transit, and that he lud uevrr known anyone who harl studi«'d the qnestion to 
reach any other conchision than tliat the •^\>l( ni nin-t be ot an undcrsiround 
cliaracter ; tliat a system upon inas iir\ .ti k lu >, like Berlin, would be enor- 
mously expensive and an lujurj. |o the gener;d aspect of the cit} , au*l that the 
improvements made during the last six years in regard to lighting, vcntihktion 
and motive power have removed objections that formerly held good concern- 
ing underground roads. Continuing, he said: 

MUST BE AN "Cnnrefling, then, that we must have a new system, and thus it must be an 
UNDER' unilerground systtcni, the (|uestion conies as to how its construction can be 
'^'^ROAD There are only three methods: either by private capital, or by an 

asMKiation of private capital with the city, or by the city itself. Those are the 
three alternatives. 

"The method of construction by private capital was the one arrived ai liv 
the Raj)id Transit Connnission, and I wi-li to say, in justice to that Commission, 
that tl;cv pave a most exhnn>-tive ami in'.elligent cxannnation to the whole 
question, and I have no doubt they conceded, in the plan which lltey devised 
and which was offered at public auction to the bidders, all that diey thought the 
public would grant in the way of immunity from taxation and privileges to tise 
the streets. As you know, that plan failed. There was no bidder. I think that 
fact demonstra'a-s the conclusion that it is iille to expect that private capital, 
utiassiste«l in the same way. wdl undertake the construction of tilts very impor- 
tant and very expensive work.'" 

Mr. Hewitt explained tliat the second method — ^by association of private 
capital with the city — would require a change in the Constitution of the State, 
and that the safeguards now thrown around the lending of tile cre«lit of niunici- 
])a]ities of the stale were none too stro!?ir. Anv pretposition looking In :i char.^^c 
should Ik- most carefully cunsidcred. in liu ]>rvsent case it should first be shown 
that the work could not be done in any other way. He continued; 
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"The advocatf^s of this proposition liavc made no demonstration, ami thcv CREDIT OF 

THE CITY 

cannot make tlu- ilmionslration ; for tlie very sinij)k' rt-asim that if this work 
could he Secured hv the use of the credit of the city of New York to the 
extent of iwo-thirds of ita cost, certainly it coukl he secured hy the use of the 
credit of the dty of Xew York to the extent of its entire cost ; and the step frvun 
two-thirds to three-thirds is a very small one indeed, when you get over the idea 
that the city's credit may be used. It is a very small one. indeed, in reference to 
the fundamental fact, tiiat in the case where the city's cretUt is loaned to a 
private corporation tlie work heconies the iirivate pro[Hrty of tliat cor|/ nrntion ; 
whereas, in the other case, hy the advance of a very nuich smaller a<.tditional 
amount, the work becomes tlie properly of the city, subject to its control and 
management ; and if it be profitaUe, as I believe it will be at the end of thirty 
years, then the gains will flow into the city's treasury instead of into the treas- 
ury of a private corporation. 

"It has becti objected to the undertakin}? of this work by the city and on ADMtNlSTRA- 
account of the city that there would he scandals involved in the cxpetiditiiiL" of 3e'^n'^HANDS 
this larjje amount of money hy the city authnritie^;, anri that the administration nf OF CITY 
such a work by the city autiionties after it was constructed would result m an 
IntoleraUe abuse, and would practically turn over the city of New York to the 
politicians and their followers. This objection would be an absolutely conclu- 
sive one to my mind, and I suppose to the mind of everybody else, if it were 
necessary that either the construction ft almitiistration of the work should 
reside in the hands of the city officials. There is no .sii.Mi necessity. The con- 
struction f f tbi«^ work, and its administration nftrr u is constructrd, cnn be 
put uj> at pulihc auction Ui the hijjiiest bidder, ii\Hm the simple conchtKMi lliat 
the bidder shall be responsible ; and, secondly, that he shall pay tiie interest 
Upon the city bonds and give reasonable security of his ability to do so; and, 
thirdly, such further sum as in competition he may bid in addition to the rate of 
interest upon the city bonds. This mode of construction insures the most abso- 
lute economy. That is to say, the economy of a private owner in the building of 
the work, because tlie lessee will have to p:iy n ret>tal uiK)n the cost of the work, 
and he will therefore keep the cost of liic work liuwn to a minimum. In regard to 
the administration of the work, it will be conducted just as other railway cor- 
porations are conducted. Competent men will be employed — not politicians — 
because die lessee will find that his profit depends upon the economy with which 
tlie work is operated.'* 
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Mr. Hewitt did not believe tliat the road sliouKl be operated by a commis- 
sion in behalf of the city. IL citi<l tlic case of the Croton Aqueduct, from 
which great abuses had arisen, and a<ldcd : 

NEITHER "With this experienoe before m I do think that we ought not to naifide 

CONSTRUC- eitjier ti^g construction of this work or its administration to anv commiMton. I 
TlOW NOR 

ADMINISTRa- think the only path of s.ifiiv is to lease it, as the ferries are Icasnl. an I as many 

TION TO BE other public wurks af'j iLaMti. to private individuals, but kt_c|iiii_!; sure that at 

CONFIDED , , , ^, , , ,, . ■" . 

jQ ^ the end of a reasonable term the property shall revert to the c»y, to be agam 

COMMISSION leased, either «t lower rates of fare, which will contribute enormou«ly to the 

prosperity and growth of this city, and to the advantage of its working cUsses, or 

yielding a larger revenue to the city treasury, to be used in the reduction of the 

rate of taxation. 

"You will sec from wliat I have said that I am in favor, therefore, of the 
use of the city's credit fur the construction of this work." 

VIEWS OF John H. Inman, a member of the Rapid Transit Commission of 1891-4, said: 
MR. INMAM regard to the rapid transit scheme proposed by Mr. Hewitt, there is no 
assurance' that a responsible bid by a reqionsible corporation will be made to 
lease and operate it on the lines indicated by hiin. A miltion dollar guarantee 

(the amount named by Mr. Hewitt) would be insufficient. Of course, anyone 
wlio had a million dollars would he wilUnj^ to put up that amount for the oppor- 
tunity of saying at the end ui five years ( which time it would take to construct 
the road) whether they wuuid lake liie lease or forfeit tlic guarantee, as by that 
time (that is to say, after the road was constructed) the practicability of an 
underground rapid tran»t system would be demonstrated, and if successful, the 
parties putting up the million dollars would have a great big thii^ in being able to 
control this sytUm and its earnings for thirty years. Whereas, on the other 
hand, if for any reason the underground system should l,e a failure, the party 
puttinL,' u[) the money risks only the million dollars, %\hile the city must stand 
the real loss. ♦ ♦ * I am very niucli ia favor of Mr. liewitt s scheme, and 
will do my best towards carrying it out ; but it is hi the air, in my ofnnion. I 
am as fond of Mr. Hewitt as any man present, but I must say that I do not 
think there is anything tangible about his scheme. It proposes to spend $40^000,- 
000 to $60,000,000 of the city's money, and he only names- a guarantee of a mil- 
lion dollars for faithfully executing the work, and for guaranteeing to carry out 
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the terms of the lease for a period of thirty years, which, in my <^inion, is 

entirely inadequate. Upon a responsible guarantee I would say go ahead." 

Alexander E. Orr saiM : "Tlie question that the Chamber is now called MR. ORR'S 

REMARKS 

upon to (kcifle i? simply this; .•^hall we urge that a single excepium be made in 
bdialt uL rapid transit construction, to an admirable law (viz., that which for- 
bids any city in this State lending its credit to promote private interests,) so 
that private enterprise may be stimulated into providing for a great public need, 
or ahall we recommend, irrespective of consequences, a strict adherence to the 
statute? Tlut is the question. 

"I am free to sav that I should holii tlu- same opinion that I diii when we 
went before the Boanl of Aldermen and advocated the building of out inpitl 
tratuiit system by the city, provuied we had men at the helm of our municipal 
affairs that we could trust; but as tliat is not now the case, nor is there any 
prospect that we soon shall have, I could not and I would not, as a member of 
diis committee, put myself on record as advising the Qiamber to recommend 
that the city should biiil«I tins much needed system of rapid transit, which, as 
far as the light we have liad on the subject leads us to believe, would be an 
expenditure of some fifty niillions nf dollars, at least, to be controlled by the 
ix>wer which controls the municipal government of the city of New Vork." 

On motion the substitute resolutions offered by Mr. Hewitt were adopted. SUBSTITUTE 
The President of the Chamber. Charles Stewart Smith, and Abram S. Hewitt adopted°^^ 
were added to the committee. 

At the regular monthly meeting of the Chamber on April $ the committee on 
rai)id transit submitted a copy of the bill which it had prepared and caused to be 
introduced into the legislature. Tlw following is a synopsis of the bill which 
was drafted by Henry K. ikckiiian: 

The bill provides for a new Board of Rapid Transit Commissioners, con- 
sisting of tile Mayor, the Comptroller, the President of the Chamber of Com- 
merce, tx-olRcio, and five others named in the bill. The Board may fill 
vacancies. 

-Aside from this, the scheme of the hill is to extend the powers of the BILL 
Board of Rapid Transit ( Vtnmiissioners. under the act of r I^ot , so as lo - v tm^ 
confer upon said Board the right, if in its judgment it is fcntul desir- CHAMBER 
able, of providing for the construction and operation of rapid transit roads for 
and on account of the city. The existing powers, therefore, which by law are 
now vested in the Board of Rapid Transit Commissioners are still retained. 
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OUTLINE H the Board shall determine that it is expedient that a rapid transit road 
OF BILL should be constructed at the expcnst- of the city, it is autliorlzed to use any 
pKiTi ulncli has been hiTttoforc atloptcd by the n'll r^»<\ transit commissiuncrs, 
and which has received the constitntional consent of the lejjal authorities and 
the property owners, or of the General fcrin ot llic Supreme Court, :« case the 
property owners shall have refused their consent; or it may proceed to devise 
and adopt new routes and plans which must, in turn, be submitted to the Com- 
mon Council and to the property owners, or to the General Term of the Supreme 
L'Miiri, f ir the requisite approvals. 

When till |)lniis nrc finally adopted and consented to. the l^nard is author- 
ized to a<iveriiM tur pr iji tsals f«)r tlie construction and operation of the road. 
I\nvcr is given to ilie commissioners, if tlicy sec fit to do so. to make one or 
se^'erai contracts for the construction of the entire system, ur parts of a system, 
of rapid transit. The commissioners are authorized to reject all the bids and 
re^dvertise, or they may accept any bid that, in their judgment, will best pro- 
rULie the public interest. 
BIDDER TO The stsccessfnl hidder i> then re<|nired to rtitcr into a contract for t!ir ron- 

^ sti .K-ti<ni ni ilu- ni;i(I. and al-^n to equip, tiiaintam, and operate the s^nu- Inr a 
AND 

OPERATE le-rm ot years to be specified m the contract, not less than thirly-tive nor more 
than fifty years. 

The annual rental to be paid by the contractor to the city must be an 
amount, to be fixed by the commissioners, not less than the interest on the bonds 
issued by tli(< city to pay for the construction of the road, and m additional 
sum. not less than one per cent., upon the amount of saitl bonds. In order to 
secure the city, the r ntrartor is rcfjuired to enter into a bond with sureties 
wliich shall be satisfactory tu tlte cotiunissiuners. He is also required to make a 
deposit of one million dollars with the Comptroller of the city, which sum is to be 
repaid to him, with interest at the same rate as that paid by the city upon the 
bonds issued under this act, as soon as the road has been constructed, equipped 
and the uperation of the same commenced to the satisfaction of the I'. ard. 
BONDS TO For the pur|K).se t)f payin-^ the cost of ctmstruction the city is authorized to 
BE ISSUED ij,sue its bonds, principal atid interest payable in pold coin, to an amnnnt not 
exceeding tifty millions of df)llars. The road itself, upon being constructed, 
immediately becomes the property of the city for which it is constructed. The 
rolHngf stock and other equipment of the road is to be the property of the con- 
tractor, provided by him at his own expense, 
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As a substitute for the security of one million dollars, when repaid, the renewal 
city is to liavc a tirst Hen upon the rolling stock and equipment. Power ia also 
piviti to the r>oard to enter into any a;;rccnient that may he consi<lcrc(l wise in 
n u ri in < to renewals of tlic le.T^e or the purehase hy the city of the rolUng 
Slock and cttuipnient at a vahiatiun. li the lease is not renewed, and tin- prop- 
erty of the contractor, embracing hts interest in the franchise and the equip* 
ment of the road, is to be exempt from taxation. 

The contract is also to provide the rates of fare to be charged and the 
character of service to be furnished. The rentals r. oeived are tO be paid into 
the sinkinjj fund for llie redemption of tlie city debt. 

Sections T,f) tn 63. both inchisivc, relate exchisively to judicial proceedings 
for the ap|MMntniont of commissioners of appraisal and the conduct of such pro- 
ceedinf::s. where the Board of Rapid Transit Commissioners shall find it 
necessan.- to condemn any property in order to provide for the construction of 
such road. 

The bill also contains a provision that where in the existinj; law a vote of 
four menilKTs of the Hoard is reipiired. the nuniher shall he increased to six. 
This is iti effect Riving; the same veto i)n\vrr In two members of the Rnnrd thni 
the existing law ntiw provides for; the present Hoard consistinp of tive jHTSOns, 
and the Hoard provided for in the act consi^tin^; of eight persons. 

The bill also terminates the offices of the present commissioners of rapid OLD 
transit, and requires thcni to transfer and deliver to the new Board all the records. .^^ deliver 
maps, plans and (^ther property relating to their work. Provision is also made records 
for the payment of the expenses and compensation of the out-poing commis- NEW 
sioners. This was considered just. It w;is n<re<i';arv tn m:)ke provt^inn for it in 
the act. in view of the fact that the payment oj tiie comi)ensation 01 tlic com- 
niii^sioners under the present law is dependent upon their making a successful 
sale of a franchise for rapid transit, which has not yet been done. Provision is 
also made for the payment of the expenses of the new Board of Rapid Transit 
Commissioners, and also a reasonable compensation to the members thereof, other 
than the Mayor and Comptntller. which compensation is to be asccrtainerl and 
determmed in the manner provided f ^r in tlir cvi'-tinc^ law; that is. hv the Gen- 
eral Term of the Supreme Court, but il is i<< Ik- paiti to them from time to time. 

The persons named in the bill as passtrd were ; William Steinway, Seth Low, 
John Oaflm, Alexander E. Orr and John H. Starm. 

It will be seen from the foregoing that tlie Chamber of Commerce took up 
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the discussion of rapid transit problems at its meeting on February i. 1894; 
that a sub-committee was appointed to examine tlie subject and report what 
action it was advisable to take; that tliis committee reported at the adjourned 
meetinfi on l-Vbruarv 15; that at a meeiin^j. held on March i, resi)lu- 
tions offered by Mr. Hewitt were adopted, and that at the next regular meet- 
ing, April 5, the committee reported that a bill had Ijcen prepared and caused to 
be introiluced into the Legislature. The bill so prepared passed the Legislature 
and was signed by the Governor May 22, 1894. 
RESULTS The Chamber of Commerce worked two months upon problems that had 
engaged earnest attention for a quarter of a century. It found the correct solu- 
tion. That it <lid so was due to the clear judgment of Mr. Hewitt, a man singu- 
larly well equipped both as a successful merchant and trained in the affairs of 
state. The Chamber has not forgotten the man or his service. 




CLCVATED tmurTDII— H. t. SVBWAT. 



76 



Digitized by Google 



CHAPTER X. 



ABRAM SI EVLNS HEWITT. 



Ou the 5th of April, 1900, the Chamber of Commerce held a mcetmg at 
which Alexander E. Orr, President of the Rapid Transit Commission, reported 
the signing of the contract for the construction of the subway. 

That act marked the beginning of the end of an Undertaking that had been 
vainly attempted for a ]Hri< d of t\veni\ -five vcars. Jtist siv years before (1894), 
the Chamber of Comnicrce had discovered tlu key ti. tlu- -MUiUon 01 the problem 
of rapid transit w ith municipal ownership, and through tlie efforts of its luembcrs 
had prepared the way leading to successful achievement It had drawn the bill 
that had become the Rapid Transit Act of May, 1894, and under that law the 
work had been commenced and would be carried to final completion. After giv- 
ing a brief history of the efforts made to secure this great boon, Mr. Orr said the 
result v,:is »!(tr mainly to llir artive inriucnce of the Chamber arifl the penius and 
foresight of Abram S. litwiii, who had brought to the task a wide experience in 
civic affairs and an intimate knowledge of the requirements of the case. 

At that meeting the following resolutions were adopted : 

Resolved, That a gold medal* be struck in recognition ot the eminent serv- MEDAL TO 
ices of the Hon. Abram S. Hewitt in the cause of civic rapid transit under 
municipal ownership, and that it be presented to him by the President, with the 
assurances of the admiration, respect, and affectionate regard of his fellow mem- 
bers of the Chamber of Commerce of the State of Xew York. 

Resolved, That a commiitt t > f five Ik- appointed by the President, of whom 
the IVcsident shall be Chairman, tu carr^- uut the provisions of the foregoing 
resolution. 

The committee was constituted as follows : William E. Dodge, Alexander E. 
Orr, Charles S. Smith, Seth Low, and tlie President as chairman. A medal was 

* Following the frontispiece is ao engraving of this medal. 
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designed under the direction of the committee and executed by O. Roty, of 
Paris. It carried the following inscription: 

lugenio svo vrbis bciiciactor ct rvi j)vt)iic;c coustrsaior 
Abram Stevens Hewitt, 
AetatsvaeLXXVIII 

Translated tlii» reads: 

By his genius, benefactor of the City, and conservator of the pul>- 
lic property. Age 78 ywirs. 



On the obverse: 

The Clamber of Comnn ri < af State of New York. 
Rapid Transit, 
MDCCCC. 

At tbc niontlily mcetin}; of the C hanilicr licM < n tuber 3, 1901, the medal 
was torniallv presented to Mr. Hewitt by the I'residcnt, 

In reply Mr. Hewitt said in part: 
MR. HEWITT'S "The present lionor would, perhaps, have been deferred until the coniplc- 
REMARKS jj^jj ^pjj system, with which this occasion will imperishably link 

my name. Time, however, moves with relentless tread, and when a man readies 
his eightieth year, it may wel! be .sup]x»>;ed, as donluless it was hy the C'liambcr, 
that whatever recofrnition it desired to nir>kr dnr'Mir i;*v lifetime should Ijc 
(piiekly done. I re}.jard it, and iny family will always look upon it. as the seal of 
your approbation upon niy public career. 

"I am not the author of the idea of rapid transit in this city. It is an old 
story, but the circumstances probably ought to be recalled on the present occa- 
sion, even at the risk of being somewhat tedious, in order that your records may 
show how it has cnme t» ]>as'; that tlie Cliamber of Commerce is so tlioroughly 

identitie<l witli this >;reat enterprise. 

N. Y. CITY "l"or many yt-ars prior to my election as Mayor in 1S.S6. I Innl i^iven care- 

CBNTRAL j-j^jj ^jyjy jjujans of comnnuucation in the citv of New York, and had 

UNDER- ^ 

GROUND CO. l***" connected in various ways with the changes required from year to year 
since 1850. when I was concerned in the manufacture of the first tram rails for 
street railroads in this country. For a time the demand for increased move- 
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ment of passongcTs was met by the constriiciioii of those trainroa*ls 0:1 the Ua i- 
inq avenues of the city. The i^^rovvth of business, however, made it apparent tliai 
botne better mode ol transit iliould be deviseil in the near future; and at vari- 
ous times propositions were made for building railways overhead and under- 
neath the surface of the streets. In 1868 the legislature granted a charter to 
the X'ew York City Central Underground Company, with ample powers as to 
route, capital, and facilities for construction. Under this charter, however, it 
was found impossible to raise the money required for the construction of 
the road. 

N. Y. CITY "In 1872, therefore, the legislature incorporated the New York City Rapid 
RAPID xnins^ Conipanv, authorizine Cornelius Vanderbilt and his associates to con- 

TRANSIT CO " 

Struct and operate an underground railway, which would have connected the 
City Hall with the Grand Central Staticm. This ( < >v]h ration was duly organized, 
and the necessar>' surveys and plans were made for the construction of the rail- 
road. Unfortunately, however, the criticisTti which this grant produced in the 
ni\v>i)a])irs and elsewhere brought Comniodorc \'anderbilt to the conclusion 
that he would not construct the proposed underground r^way, and to this decis- 
ion the members of his family, who succeeded in the management of the New 
York Central Railway, uniformly adhered, although they, as well as he, always 
insisted that the extension at that time ought to have been made, and would 
probably be profitable, at least to the New York Central Railroad. 
OTHER "Various other grants were niaile by the k-ijislature. It was fe>un(i, !iow- 
LECISLATIVB gyer, that capital could not be secured by any of these companies, and hence the 
undertakit^ were practically abandoned as early as i875« In that year what is 
known as the Rapid Transit Act was adopted, under which the elevated railroads 
were constructed. The completion of these railroads rdieved the congestion of 
travel to such an extent that no substantial complaint existed until about the 
year 1884, when the pressure for an undcrgrotuid raihoad system reappeared, 
and the subject occupied much public attentirm ami very general discussion, 
which i followed witli great interest. It was evident to me that underground 
rapid transit could not be secured by the investment of private capital, but in 
some way or other its construction was dependent upon the use of the credit of 
the city of Kew York. It was also apparent to me that if such credit were 
used, the propert\ must belong to the city. Inasmuch as it would not be safe 
for the city to umlerlake the ron<;tnn-tiVn itself, the ititerventinn of a contract- 
ing company appeared to be indispensable. To secure the city against loss, this 
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company must necessarily be required to give a sufficient bond for the comple- 
tion of the w'ork, nn<l be willing to enter into a cnntrart for its continued opera- 
tion under a rental which would pay the interest upon ihi h. luU i>sut 'l Ijy the 
citv for the oo!i<s(ruction, and provide a sinking fund sulTicienl ior the pay- 
nieiii of the in iwU at or before maturity. It also seemed to be indispensable tlial 
the kasing company shonld invest, in tiie roUti^ stock Mtd in the real estate 
required fot its. power houses and other tmildings, an amount of money suffi- 
ciently large to indemnify the city against loss in case tlie lessees should fait in 
their undertaking to buiid and operate the railroad. 

"These views were comrtnmicated to the Common Council in the Mayor's mayor s 
message of January, 1888. They did not receive the approval of the Common Qp^jj^^ 
Council. In this commttniontion it was suggested that the \e\v York Central 
Rai1r'ia<l Loin]»;my iiiii^ht lie induced to undertake the construction and opera- 
tion ot liic unticrgruusul road. On consultation with the ofticcrs ol tli.it cm 
pany I found that Uieir co-operation could not be secured, lience in drawing 
the act, whidi was submitted to the legislature, it was made general in its ^ 
character, and provision was made for competition on the part of any and all central 
responsible individuals or corporations who mighit be disposed to undertake the ^^"^ 

*^ r -9 r INTERESTED 

work. The act thus drawn was submitted to the legislature bi 188& The 
prejudice against the scheme was so great, however, that it was difficult to find 
any member of the legislature who would he responsible for the introduc- 
tion of a bill, which was opposed, not hy the Ctittmii^Ti Council of the city, 
but by the j)olitic;d organization wfiirli ir intn ilKil tiu- ot the city. 

"The Mayor appcareil, however, before the coniniittee of the legislature 
and made a very elaborate argument as to the necessi^ for increased rapid transit 
facilities, and of the mode under which he proposed to secure them at an early 
date. The committee declined to report the bill back to the Senate, and so far as 
the session of 1888 was concerned the proposition entirely failed. 

"Nothing further was done in diis busmess until 1891, when the pressure of rapid 
travel had become so excessive that some action was demanded bv public opin- transit 

^. . , , - , . , . „ COMMISSION 

ion. The result was the passage of Chapter 4 of the Laws ot 189 1, under which Qp 1991 

th" Rapid Transit Commissi'^ of that year was appointed, and in October, l&il, 

r<.'[:ii irt<-i 1 a j.lan uf rajiid transit, mostly undei i^round, whieh. in arrnrdance with 

the provisions of the statute, was approved by the Board of Aldermen, by the 
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DciwrtiiK-nt i)f I'ublic Parks, l)v tin CoiiiniissioiRr ui Stn-tt Jniprovi-mcntSt of 
the Twcnty-tliird and Tw xiit\ -t<iiirtli Wards, and l\v the Sn].ri-nu' Tnurt. 

"P.ids were tlicn iiiviud fo! iIk- cuiistrucliuii ut this work by private capi- 
tal, as required by the provisions of the Act of 1891. TIk attempt thus to secure 
the construction of the line failed for want of resiionsibic bi<lders. and the whole 
scheme was practically abandoned." 

Mr. Hewitt then briefly outlined the wo;k of the Chamber that led to the 
passage of the Act of i9f)4, under the [irovisions of which the present Ra|Kd 
Transit (.Vnnniission was orjianized. Ihe only ainenthnent of any importance 
nia<lc in tlie le^j^islatnre was tliat which rctjuired a reftrcndum lo the people. 
The address then continued: 
RAPID "It is by no means certain that the contratinii.- company will, lur a con- 
siderable time, be able to realize any profit from the O|]erations of the railroad, 
although the outlook is now much more favorable than at tlie time wheit the 
contract was made. The estimate of the profit which was to be made by the 
contractors ont of the tnterprise was pnrely ■ < ni< -tural. hnt it is },'enerally 
asrreed by c<*:n])i tetil men famihar w ith j^reat puli!;i wirfks that the terms ol 
the contract are nnnsually favorable to the city. ( )nc* tliinfj is certain: that the 
rapid transit system adojrtcd by the I'oinnussion will be fully completed and 
put in operation without involving an\ additional taxation whatever, and at the 
end of fifty years it will be the absolutely unencumbered proi>erty of the city. 
Compared with other enterprises in other cities, it must be conceded that the 
arrangement made for the construction of this work is the most favorable' that 
has ever been devised or accomplished. 
RESULTS "In achievini,' this result the Chamber of ("onmierce has Ix-en the prime 

DUE TO ,mjy^.r J iinnk it is not too much to i^av tiiai m ihe future its successful inter- 

CHAMBER OF 

COMMERCE vention will be regankd as one of the most creditable achievements in its long 
and honorable history, identified, as it was and is, with the construction of the 
Erie Canal and of the great system of water supply which has made it possible 

for more tlian three millions of peojjle to ihvell lof^ether in health and comfort. 

"It by the cottliTUied elTorts of the c hamber of Commerce we can secure a 
municipal _i;overnmetn which will enable grent public works to be undertaken 
and carried to completion with the same economy and honesty as have char- 
acteriiied the execution of the Erie Canal, the Croton Water Works, and tlie 
Rapid Transit System, no reasonable limits can be assigned to the fntnre 
growth of this city in prosperity and grandeur. 
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"In coiu lusirm I take this occasion tci thank tlic menitK-rs of the Chamber 
for the confitleiicc which they liavc uniformly manifested in my efforts to serve 
the public, and I am particularly grateful to Mr. Alexander E. Orr. Mr. Charles 
Stewart Smith and Mr. William E. Dodge for the gracious remarks which they 
were good enough to make at the time when the Chamber voted to bestow upon 
me this medal. It will be treasure<l by my children as the most precious posses- 
sion which will descend to tluni. anrf he rej^arded by them, as it is by me. as the 
crowninti lioinir <>i" a Ii>i)l; career, which, by tlie action of the Chamber of Com- 
merce, is brought to a happy eii<liiitr." 

The Chamber of Commerce havmg so honored Mr. Hewitt in the closing 
days of ins long and useful career, <litl not forget him when less than fifteen 
months later he passed to the greater reward which lies beyond the grave. At 
he meeting following his death the Chamber directed that a statue of him 
should be made and placed in the corridor near the north end of its assembly 
chamber. It is the first time in its long history that such an honor has been ren- 
dered to any member of the body. It will be long before a like honor can be SO 
appro]>riate!y awarded tn any ntlier iiiemher. 

1 his statue was unveiled at a special meeting on the nth of May, lyioS- 
The address made at that time before the Cliamber by Charles Stewart 
Smith, in the presence of Mr. Hewitt's widow and other members of his family, 
was an impressive and affectionate tribute, to his character, his intellectttal 
endowments, and his services to the city, tin State, and the nation. The statue 
will give evidence, so long a«; tlic Chamljcr lasts, tli;it wliethcr or no it is true 
that rrpuhlies are nnf^ratefuL tlie (liamlier o{ ComiiuTCC seeks to cultivate the 
highest ideals of citizenship by generous recognition of thos« of its members 
who have best illustrated such ideals. 




CHAPTER Xi. 



COMMISSION OF 1894. 



PERSONNEL The Act ot 1894 was signed by Governor llowcr on May 22, of that year. 
COMMISSION substituted a new rapid tmisit commissioii for that created by the Act of 
1891, and provided that it diocild be composed of the Mayor, Comptroller and 
'the President of the Chamber of Commerce, and of William SteinwaVt Seth 

I^ow, John Claflin, Alexander R. Orr. ami John H. Starin. While it left 
unmodified the provisions of the Act of i8<)i, authcjrizing the Board to errant 
additional franchises to existini^ railroads, it provided that the P.'iarti should 
either adopt tlic plans prepare<l by the preceding Board, or ado|>t new plans and 
obtain the consents of the local authorities and of the property holders, or the 
substituted consent of the Supreme Court. It required that, after either re-adopt- 
ing the old plans or making new ones and obtaining the consents, the Board at 
the next general election should submit to the (|Malificd electors of the dty "the 
question \\heflier such railujiy (jr railways shall be constructed by the city and at 
the publii i xjuiiM. " The act provided that if such question were decided in 
the negative at the election, the Board should proceed to sell the franchise to 
construct and operate such railroad to some private corporation as prescribed by 
the Act of 189Z. 

POPULAR vi*^ portions of the law depended upon the vote being cast in favor of 

VOTE TO irunicipal construction of the road. Tlie new provi<-ions were to the effect that if 
BE TAKEN 

the question were determined in the :tffirn>.'iti\ • at the election, the rapid trnnsit 

railroad should be constructed at tlic inthlii r\|>cnsc, and should be uid remain 

the al>solutc property of the city, and that the Rapid Transit Connnission should 

either provide for the cMistruction of the railroad according to the routes, plans, 

and specifications adopted prior to the election, or "should change and modify 

the said routes, plans, and specifications" or adopt other and new routes, plans, 

ati.l specifications, as they might see fit. 

CONTRAC- The net further provided tliat, nfUr .•stali!i:^liin^- the routes and plans for 

TOR s railroad and obtaining the consents, the Board should, after advertising for 
OBLIGATION t» > » 6 
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proiK)Sia1<, enter into a coiuract whh some person, firm, or corporatio?i tor the 
cunstruclion of the road lor tlic city and at its expense. The contractor was to be 
required to operate the road» as the lessee of the city, lor a term of not less tiian 
thirty-five nor more than fifty years, to be specified in the contract, at an annual 
rental sufficient to pay the interest upon the bonds to be issued by the city to 
raise the money necessar>' to build the road, and one per cent, in addition thereto. 
T!u' cquipniont w.t; to be supplidl bv t!ie cf»!itrartor at his own expense. As 
bvctiri^y for tile ix-rformance of tlu' entire cuitrait, the contractor was to fur- 
nish a bond to the city in an amount to be dcternnned by the Board ; the city 
was to have a lien upon the equipment furnished by the contractor; and the con« 
tractor was also to deposit the sum of $(,oooyooo with the Comptroller, which 
was, however, to be returned when the railroad was constructed and equipped. 
The details of construction aiul o])enition were left to tlie <hscrelion of the Board, 
with the injunction that such matters shoiili* !ic [iiuvi'led for in the contract. 
The P.oanI was also to supervise the c >n--tnu ti ni anil (>]Hmtion o£ the road. 
Tlu' ffniipment of the roa<l was to be exempUi! from taxation. 

i tic city was to issue its bonds to raise the funds necessary {or the enter- 
prise, but the total issue should not exceed $50,000,000. 
ORGANIZA- ii^w Rapid Transit Commission held its first meeting June 8, 1894, 

TiON OF organized by the election of Alexander E. Orr as president. At the same 

COMMISSION o J r 

meeting Mr. Orr, who had been elected President of the Chamber of Commerce, 

and had thus become an ex-nfHcio member of tin r.oar.l, as well as beinff 
named by the statute an individual nuitiher thereof, resigned the iivii vidii.il 
appointment, and John II. Inman was elected to fill the vacancy thereby created. 
Subsequently Mr. Starin was elected vice-president. \Vm. Barclay Parsons was 
appointed chief engineer, and Henry R. Beekman and Albert B. Boardman 
counsel. if- 

The Board soon became convinced tliat several sections of the Act of i8(>4 
reqtdred amendment, partly to eliminate cetiain provisions which were not in 
the original draft as prepare*! by the C(jmmittee of the C'haml»er of Coimnerce. 
* and partly to provide for \ariotis rf)ntingencies which had not been foreseen 
wlien the bill was prepared, inciudmg tiie plan to build pipe galleries along a 
portion of the route. 

AMENDMENTS The amended statute was passed in 1895. It provided that die city should 
TO ACT ^(jnguish all easements of abutting property holders that might be affected by 
the construction of the road, thus guaranteeing the contractor against the class of 
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litigation which had proved so secions to the elevated railroads, and antiiorised 
the city to expend the additional snm of ^jooofioo for that purpose. 

The Board could permit the contractor to postpone the construction of an>- 
part of tlie railroad as planned until such time as, in the judgment of the Board, 

the interest of the cit> dctnaiulcd. 

A vote 'H six nJcmlxTs <m' the lioard was sufficient tor the granting of adcii- 
tional franciiises to existing railroads; tlic former act required a unanimous 
vote. But the act provided tfiat any such grant should require the co^xn-ation 
receiving it to make proper compensation to the city, and that such compensa- 
tion should he subject to re-adjnstmeiA at the expiration of successive periods to 
be fixed by the Board, none of which should excee<i 35 years. 

AfttT careful consideration of the situation the P.oart! decided that an efTec- PEOPLE VOTE 

tive solution of tlie rapid transit iitol)Ieni conld onlv 1,k' ohtained hv the con- f?J'? 

' ' • IPAL CON- 

Struction of undergrountl railways ; and that the routes and plans adopted by STRUCTION 
the former Commission were not satisfoctory if tiie railroad was to be con- 
structed by the city within the limit of cost prescribed by the statute.' But it was 
found that, under the statute, the question of municipal constructicm could not be 

submitted to popular vote until after the Board had either resaidopted the routes 
and plans of the former rommission, or had adopted new routes and plans and 
procured tlie necessary eotisents, I'lu- latter method would liave taken si:> much 
time that it would have been nnpossilile to have submitted the question to vote at 
the general election in the fall of 1894. The Board learned, however, that it 
could provisionally re^adopt the routes and plans of its predecessors and, if the 
vote proved favorable to municipal construction, could alter the plans or adopt 
entirely new ones. Before the election the Board issuetl a statement explain- 
in;; the situation and announcing their intention, in case of an affirmative deri- 
sion, to coiisi'Ier tl\e tjucsliun of routes and plans <{c fui'.'ci. The resuU of the 
election showe<l an overwhelming majority in favor of trujuicipal construction. 

Tlie Board discussed early the advisability of adopting the Elm street Blm STREET 
route, but the general opinion of the members was that the commercial advan- '^^^^ 
tages of a line under Broadway would more than offset the difficulties and 
expense of building a road beneath its surface. It was felt that the cost of con- 
struction on the I'.roadway route woidd he less then than at any future time, 
and that, sootjer or later, a Broadway line nnist be provided. i lier^ fore the 
route atlopted by the former iioard was thought to be tlie best, provi<led a branch 
could be selected in extension of the East-Side Ime to the north, as a substitute 
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for tile HacUion avenue line recommended hy the earlier Comminkni, whkh had 
been rendered unavailable by the Act of 1892. It was thought that it would be 
possihle to extend the Fourth avenue route north from Fortieth street under 

the Grand Central Station, and under Fourth avenue to Xinety-scventh street, 
where it woulft herome an elevated strncture to be erected on either side oi the 
Harlem railroad and then to and across the Harlem Kivcr. 
PRELIMINARY Concerning the nature of construction, the Board believed that the plans 
STUDIES jidopted by the former Commission were wise; except that it was desirable to 
increase the width of the road as a measure of safety, ami to omit the require- 
ment that the work under Broadway shtudd he done withmit disturbing the 
surface. This preliniinarA' study inchtdnl tin makiiiL,' of lu.sps showinp all the 
underground pipes and conduits, and (iic louiHlations. and \,iiills of all the build- 
ings along the proposed routes. In addition a thorouj^h examination of the sub- 
soil was made. 

PIPE The Board came to the conclusion that it would be advisable to construct 
pipe galleries on either side of the road along certain sections. While it wa* 
known that these would encroach upon private vaults and would aiW materially to 
the cost, the opinion was held that, as there must be a costly re lncati<jn of the 
pipes, it would be wiser and less expensive in the end to construct such gal- 
leries as a part of the general plan. 
BOARD OF In forming a tentative plan the Board was not unmindful of the necessity of 
keeping the cost within the prescribed limit, and, in order to be certain upon 
this point, the plans were submitted to a committee of ex]x'rts composed of 
Abram S. Hewitt, Thomas ('. Clarke, Charles Sooysmith. Octave Chaiuite, and 
Prof. William H. Burr. I he report approved tlie estimates of the engineer that 
the construction, if carried to the city line on both the East and West Sides, would 
cost $50,oooyooa It also approved the suggestion of the chief engineer tint the 
subway should be widened from the plans of the previous Commission from 44 
to 50 feet for a four-track road, and it also was of the oi)inion that a separa- 
tion on Broadway of the local and express lines was practicable am! wise. 

In answer to ibc tjuestion as to wlietlicr any better solution of the problem 
than had been already brought forward could be suggested, the board of experts 
advised a change in the route by substituting Elm street, Lafayette Place and 
Fourth avenue as the route between Cty Hall Park and Fourteenth street. The 
board of experts also recommended the construction of four tracks und( 1 I'oiirth 
avenue to and under the Grand Central Station, and thence under Madison 
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avenue to Ninety-seventh street. Other changes of less importance were also 

ROUTES The Cotiimission \v:i« iimv rnlKil tijKiti tn rhfw"^e bi-twcfii the IlrtKidway and 
Elm street route:*. As lias been alrea<ly expianied, all of the fonuer Coimuisstoiis 
and all of the private companies favored the former route, all holding the opin- 
ion that the engineering difficulties and increased cost were more than compen- 
sated for by the superior advantages of that location. This was not the first 
time the Ehn street line liatl been advocated. Iitit it was the first time it had come 
before a rapid transit Cfmnnission for si-rious consideration. 
BROADWAY At tiuit time the |ilan lo widen \'.hn street seenutl d<x)med to indelniite delay. 
ROUTE 1^ therefore, thought best to adopt the Uroadway route. This began at a 
loop at the Battery, passed under Broadway to Fifty-ninth street ; tlience under 
the Boulevard to One-hundred-and-twcnty-foitrth street; thence hy viaduct to 
OllC-hundrcd-and-thirty-ftnirth street; and tlience under the Houlcvard and 
Eleventh aviinie fn ( Imiulrci! and-eighty-fifth strn l. Also a loop at City 
Hail nntl a iMiiiuilmn \Mtli ilir llr<K>klyn llridge. A second line <liverged from 
the otiier at i'<>»irteeinii street and ran under Fourth and Park avenues to .Ninety- 
eighth street;. thence by viaduct across the Harlem (by bridge), to One-hun- 
dred^and-forty'Sixth street. There were to he four tracks from Broadway and 
Park (dace to One-hundred-and-thirly-tifth street on the West Side; and four 
tracks on tlie East Side from Union S(|uare to the Grand Central Station. Else- 
where there were to ht- two tracks. All trnoks wcrv tn he on tlic same level and of 
standard gauge. I'.acii track was to Ik' allowed i Ji feet in width. 
TUNNEL Tlie entire line was to be in tunnel, with the exception of the viaduct on the 
Boulevard from One-hundred-and-twrnty-fourth to One-hundred-and-thirty- 
fourth streets, and the east side litie from Ninety-eighth street northward. 
North of the ( irand Central Station there were to Ik- two seji TA't tunnels alt>ng 
I'ourtli avenue as far as Xincty-sixth strwt. The Harlem was to be crossed by a 
double-track drawbridge. 
BROAD v.'AY One of the most intercstiui; and important legal contests in the history of 
ROUTH N : jjjp Commission occurred in 1895. The importance of the decision of the court 

ALLOWED BY „. , . , , . ... „ , . ^ . . 

COURT °^ appreciated from the statement that it compelled the Commission to 
change the route from Broadway to Elm street. The consent of the local authori- 
ties to the construction and operation of the road a'oncr the li<»e-; iri«t mentioned 
had been obtained; l)iit it was found inijMJssible to i;et the consent of tlie prop- 
erty owners, and therefore the substituted consent of the Supreme Court became 

go 



imperative under the temis of the statute. The Court refused to consider the 
question at all. and eiitemi an order to tliat effect in October, i8«)5. This order 
was reverseil by (be Gitirl df \'>jHnl<. mid llie Siipreine « r.urt wa<; (Urccte<l to 
consider the appHcatioii ujxin its nn nts. The latter Comi tlu ii apiK.>inted Fred- 
eric R. CouUert, George Sherman, and William II. Gelshenen Commissioners to 
take testimony and report whether the road should he built The testimony was 
exceedingly thorough, covering every possible aspect of the question. 

In March, 1896, the Grnimissiotf appointed by the Court unanimously 
rqwrted that the road ought to be built. 

Two months later the matter was argued before tiie .'supreme Cotirt. which road must 
unanimously refused to confirm the report of its C'onnnissiotiers. Tlie opinion ^^^^jyj •-&S3 
was based u|xin the Ix-lief that the rorn! wh- ti fitii'^bed would not furnish an $aO,OO0,O0O 
adequate system of rapid transit from one tn<l of ilie city to the other ; that it 
was doubtful if the road could be built with the money at the conimand uf the 
city; and it was the opinion of the Court that the expenditure of such a vast 
sum would do away with the city's power to engage in any other public work, 
and might possibly so impair its credit that it could not recover in many years. 
It was pkiin that the Court would not sanction anv road on the Broadway route, 
nor an Timlerirronnd road on any other route, unless it extetuled from one etui of 
tiie city to tile uther» and it was shown that the total cost would be less than 
$5o,ooo,oo(j. 

Actkm was brought in the Supreme Court for the purpose of enjoining tlie rapid 
city from using its funds for the construction of the road, upon the eround that t'^'^^'sit act 

. CONSnTU- 

thc Act of 1894 was unconstitutional in many of its features, and therefore tioNAL 

afforded no les;al warrant for the proposed expenditure. This action was car- 
rie<l to tlu • ,iirt of Appca's an ! there deci<isM! in favor of the citv. As exjjlainei! 
in the tii sl ii juirt i>sucd i»y tiie Kapid Transit L oinfTiis-ifni, these decisions set at 
rest the vital question of the constitutionality of the legislation underlying the 
rapid transit enterprise, and entirely justified the wisdom and foresight with 
which the scheme had been devised. 

The action of the Appellate Division of the Supreme Court, in refusing con- 
sent to tlie construction of the road upon the liroadway route, led to heated dis- 
cns«-ion of the subject in the press and rl^eulu rc. Persons standing hifrh in the 
coriimunity urged the B».»ard to continue the work, and, if possible, find a solu- 
tion of the problem committed to it. The report of the Commission says: 

• 
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OPINION OF "Altliouirh the reasonmtr of xhc iiidcLS seemed, at fint »eht, t«i amount to an 

COMMISSION , , 7 ... ' . 

abwlutc prohibition of miiiiici|)al construciioii on aiiy terms, yit further con- 
sideration led to the conclusitm that all hope of n snrces-;ftil issne need not be 
abandoned. The action of tlie Court might bt construct) as being merely a con- 
demnation of the particular plan presented for its consideration ; and in SO for as 
the opinions seemed to forediadow a refusal on the part of the Coart to consent to 
any practicable plan of municipal construction, th^ were capable of being 
regarded ns >n far extra-judicial as lUJt to Ik; binding upon the future action of 
the Court, i iie Court, indeed, mij^ht be exi>ccteil, in view of the jxtpular <leman<l 
for some system of rapid transit, to consider with an oj»en mind any new plan 
which did not conflict too seriously with the views held by its members, as out- 
lined in the two opiniona rendered. 

"Ui^^ by these considerations, and by an anxious desire to use ever>' po«< 
sible cfTort to carry into eflfcct the important <luties with which thqf Were 
charge«l, a majoritv of the iiH inbers of the I'oan! rriTuiiidt il. after a r»erind of 
hesitation, to make still another eftort to find some solution of the problem before 
them. 

MANHATTAN "Following closely upon the announcement of the fact that the Rapid Transit 
RAILROAD i^Qg^f^ would coutinue its efforts to secure the conatrtiction of a rapid transit 

APPLICATION . . ... 

rauroad for and at the expense of the city, came an application from the Man- 
hattan Railway Company that the Hoard would authorize it to build elevated 
railroads over a number of additional streets. 

"This application was vaguc and indefinite in some resi>cci.»., and, in still 
others, it sought privil^es which the Board had no power to grant. A com- 
munication was sent to the railroad company on August 6, i8q6, pointing; out 
these defects and suggesting that an amended application be filed. No reply 
was returned to this communication, nor did the Hoard receive any further inti- 
i»i itii'n that the Manhattan Railway Company dc.^ircrl to extend its lines until, 
alter the lapse of eighteen months, it liad become evident Uiat the rapid transit 
railroad was likely to be constnicted by the city." 

« 

Duriiii; the year 1896 Mr. Low resisrnerl from the Board. an<l Mr. Steinway 

and Mr. Iiuti;iti died. Woodbury I,angdon, George L. Rives, and Charles Stewart 

Smith were elected in their plactN. 

ELM STREET After <iue consideration the Hoard decitled to adopt, provisionally, the Elm 
ROUTE 

ADOPTED '^^^'^ '^^ ^* connection it is interesting to note that 
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the late Abrani S. Hewitt had, in iS88, lai<l down a nnite from the Grand Cen- 
tra! Station to the City Hall identirni with that now to be adopted by the I'oard. 
Ill lu^ mcssajjc to the board of Akieiincii, in January of that year, he said: 

ROUTE "Jt is perfectly feasible, bv an under^'ronnd ttniiiel Ix'ginnin^ in the neigh- 

formerly 

PROPOSED BY ^'''^'^ Fifty-fourth street, to pass under thj station and um'i r the prf'icnt 

MR. HEWITT tunnel from Forty-second street to Tliiriy-sccond street ; and thence along tiie 

center of Fourth avenue to Ninth street; thence into Lafayette place; thence 

under Lafayette place, and thence through a new street, connectin;^ with the 

Elm street improvement, which has been the subject of much discussion. It 

will be remembered that Fourth avenue, alxtvc Thirty-tliird street, is 140 feet in 

width, the additifiiial 40 fi t t having been provided for the tracks of the railway. 

In opening the new street Irom I.afayette i)lace to the City Hall the same widtli 

might be adopted. This would enable the four tracks to be constructed in the 

center of the street through an open cut, for which 50 feet would be required, 

leaving 90 feet between the two sides, or 45 feet of street and sidewalk on each 

side. From Lafayette i)Iace along Fourth avenue tO' Thirt> -second street the 

four tracks would be made in a subway. The open-cut ]>ortions o£ the route 

wouUl, of course, require no provision for ventilation or light. 

FOUR "It will be observed that provision has thus been made for four tracks, 
TRACKS 

extending from the Grand Central Station to the terminus of the Brooklyn 
Bridge. Between the City Hall and the Grand Central Depot two tracks will be 
used for c\|)rL*s trains stoppnig only at the Grand Central Stati'ui. The other 
two tracks will l)c used for trains stopping at Grand street. I'lln i kor strt-rt. \<ti>r 
plan". ! Murttrntii ?;tr< rt, Twenty-third street. Thirty-third street .inti l ort\-- 
secon<l .street, i ins tram will take internjciliate passengers who may desire to 
catch trains at the Forty-second street station. Two of the tracks will then proceed 
to the Harlem River, making the necessary stops, and thence under the Harlem will 
pn)vide frequent transit for the eastern- portion of the city and of the annexed 
district. The other two tracks will'turn to the left, under F(»rty-sixth street, to 
I'roadway, undt-r which they wi!! iy<\<^ to Fifty-ninth "itrrft. .it which jxiint the 
Boulevard is reached. Here four tracks should be laid in an open cut extend- 
ing in time as far asi may be desirable. Two of these tracks will be used for 
through trains and two for local distribution." 

On January 14, 1897, a resolution was adopted establishing tlie present 
route and plan as follows: 
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Bi-giiniiiiff at the intorscction of Broa<l\vay atul Park row . uiKlcr Park row PRESENT 
to C cnttT street. Uy New Elm •direct, to Lafayette ]>'ace. and thence under Fourth ^QQp^gp 
and Park avenues to Forty-second street, to Uroadway, to Fifty-ninth street, and 
thence under the Boulevard to One-htindrcdsmd-twenty-fourth street; thence by 
viaduct to Onc-hundred-and-thirty-fourth street; thence under the Boulevard 
and Eleventh avenue to One>hundred-and-nineticth street, and thence tmder or 
over private |)roperty, as may be most c^)nvenient. to the soutlieast end of Etl- 
wcKTxl street, ancl thence r»ver F,llw<K>d street t<j Kin^sbridi^e nveiuie or Broad- 
way ; thence to Riverside avenue to a point within 500 feet of the present 
Kingsbridgc i>talion of the New York & Putnam Railroad. 

This route included a loop at City Hall Park and suitable tracks and con- 
nections to the Post OflSce. There were also to be tracks and connections with 
the yard and tracks of the Grand Central Station. 

The secontl route diverjjefl from the first at One-hundred-an(i-thir<l street 
and the I'x.ulevard aiv! tlunee t>i * >tie-hnnrIred-and-fourth street: th- tiee umltr 
Central i'ark West and Lentral I'ark to the intersection of Lenox avenue and 
One>htindred-and-tenth street ; thence under Lenox avenue to One^hundred-and' 
fortieth street ; to and under die Harlem River and private property to East Otie- 
hundred-and-forty-ninth street at its intersection with River avenue; thence 
under East One-huttdrcd-and-forty-ninth street to a |K)int near its intersection 
with Third avenue; thence to Westchester avenue, and thence by viaduct along 
Westchester avenue to the Souther;' I'.oulevard ; thence to the Iktston Road, and 
thence over the I'.oston Road to Bronx Park. 

The general plan of construction w as as follows : 

For the route under Park row and City liall park, two parallel tracks; PLANOFCON- 

STRUCTION 

from the City Hall loop to One-hundred-and-third street, four parallel tracks; 
north of One<hundred-and-third street both routes to have two tracks. 

All tracks were to be on the sanie level, except that "wherever required by 

special necessities t)f surface OT sub-surface structures, or other special or local 
necessities, nni! f< r tlie ]ntr]r"se of avoiding grade crossings at the southerly 
end of Center street and the Une hundred rmd-tenth street junction, any one or 
more of the tracks may Ije depressed below the level of the other tracks to a 
dcptl) of not nwrc tlian 20 feet." 

The tmcks were to be of standard gauge, and foe each track there was to be 
I2| feet width of tunnel. Wherever the tracks changed from tunnel to via- 
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diict or the rvvvT%v. the chanpe was to he niailc so a«: to occupy or obstnict the 
use of the surtace ot the Street to tlie least iKisstblo ONtciit consisti'iit with the 
projKT grafiient for the tracks. The roof of the tunnel was to be as near the 
surface of Ikut street «8 atfeet ootKlitions and grades would pemut 
WIDTH OF The maximum widths of the tunnels were to be as follows: Under Phrk 
row and the City Hall loop, 38 feet; from the loop to the commencement of Elm 
street. 50 feet; from there to Lafayette place, 68 feet; to Onc-hundred-and- 
third street, 50 < t ; for both routes north, 35 feet; the tunnel under the river 
and its approaches to be 35 feet. 

Wherever necessary for the support of the street surface, the roof of the 
tunnel was to be of steel or iron girders with brick or concrete arclics sup- 
ported by iron or steel oolumns and masonry walls, or a masonry arch. Via- 
ducts were to be built with a width of I2| feet for each track, and with an addi^ 
tional width of 3 feet on each aide for outside footways. The viaducts were to be 
huj'lt of metal or masonry, or both. 

The stations and station approaches were to he at the ititrrsccti> m of the 
streets, and located under or over the streets, or on private |)ropert>. as required 
by the situation. Along the Boulevard openings were to be provided in the 
surface of the street for the purpose of ventilation and light; no opening to 
exceed ao feet in width by 50 feet in length. 
METHOD OF The general mode of operation required was by electricity, or some other 
power not re(|uiring cotubustion within the tunnels or on the viaducts; the 
motors to be capable of moviiij:: trains at a speed of not less thati 4*1 miles an 
hour for lonj; distances, exclusive of stops. The manner of construction was to be 
by tunneling or open excavation. 

It was believed that this sdieme of construction would meet the require- 
ments of the Supreme Court, and for the following reasons which were pre- 
sented in the first report of the Board: 

"In the first place, the road was estimated to cost abottt $35^000,000, and that 

this estimate was correct time has conclusively proved. In the second place, it 
rati from tlic ( ttv Hall— or near the souths riv end of Manhattan Island — to 
Kingstjritli,*.- as t!u- ttniiituis of one branch, arul ti> i'.rnnx Park as the tcnninus of 
the other. At Kingsbndge a physical connection with the New York Central 
lines to Yonkers, and b^ond, was easy. At Bronx Park the northerly limits of 
the city were nearly reached ; and if the Couit had insisted on a further cxten* 
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«ion htTc, it would have cost little, CDinparativily, to extenU the litic still 
iarthcr by an dcvateU structure through the Park. 

"The TKCsuity of avoiding Broadway, below Thirty-fourth street, so as to 
meet the views of the Court, compelled the use of Fourth avenue and Elm street 
for the main stem, and the introduction of an awkward ali}riitiient from Fourth 
avenue to the we.'itward along Forty-second street to Hroadway. 



not expected to sanction, even if the West-Side line had been made only a two- 
track road. A four-track road, carried as far north as possible, was repfarded by 
the Board as essential to rcr;l -n; ■ transit. A two-track road forbids the use of , 
express trains, and necessarily i cdiu i < the <peed of all traiiit^ \n the speed of the 
slowest. Upon the fullest consideraiion, theref«>re, the lioard determined to 
abantbn an East-Side line, and to provide for a four-track service to the neigh- 
borhood of One-hundredth street ; and from that point to send off 'an easterly 
branch which should follow the line, not of Fotirth, but of Lenox ivenue, and 
from the termination of that street sliouUI cross the Harlem. 

'"Thi'^ route apj>eared to tlir I'.oard the best that could at that time l)e 
devised to iiu the con<litions inijjosed ; and it seemed probable that, if the sys- 
tem proved a success, additional lines might subsequently be built that would 
supply some rather obvkms defects in the plan adopted. Moreover,' the Board 
believed that the section of the city east of Central Park was already better pro- 
vided with transit facilities than most otlur quarters. 

"Ill one very important particular the plan of i8»;7 involved an iniri rtant 



IN TUNNEL departure from the plan of 1895. The entire line ihr r«\n\ en Manliallan 



Island was t.> l>e in tumiel, cscepl for the short distance iietween Fort (.jcorge 
and Kingsbricigc. In the Borough of the Bronx the road was to be in tunnel 
from the Harlem River to a point on Westchester avenue some distance east of 
Third avenue. The Board was not willing to gain in cheapness by sacrificing 



"It has alre;ul\ Ikoii iK>inte<l r nt tlinf fli^' =;initherly ternr'nu-i rif the foute thus 
a*lopted was at I'ark row, and this fact is also to be explained by that statement that, 
although the Board was of the opinion that the route ought to be extended along 
Broadway to South Ferry, it was unwilling, in view of dicta contained in the 
opinions of the Appellate Division, to risk a condemnation of its entire plan. 




important streets tn elevated railways. 




l OMMISSJOtif 01- iS'M 



unless the ouiKTS of property upon that ix)itioii of I'.roaduay afferfctl hv its 
route 'ihoulJ. by coiisctilin{; to the construction of the railroad, render unneces- 
sary a recourse to the courts." 

As soon as the ii!fr"fi'»f of tlic lloarcl iKcanie known itierc ensued an aj^ita- EXTENSION 

TO fiATTERY 

tion among tlie property owners along lower Uruadway in lavor of tljc exten- pjj^^g 
$im of the road to the Battery. In a few weeks a petition was presented to tlie 
Board, signed by a majority, in value, of all the property owners, asking for the 
extension of the road. The Board therefore adopted a resolution on April I, 

l8«»7, prnvidiui; for a two-traik extensi'>n tn I'.atlery jjlace. with a loop under 
Battcrx Park, W hitehall aufi Sta!.- <itrcct<. Afterward this extrn^^if !i was 
ahandcne«l, for the tintc being, owing to the refusal of the i'ark Commissioners to 
grant consent to its construction. 

The approval of property owners having been refused, application was BONO. OF, 
again made to the Supreme Court and a commission was a|>pointed in July, '^^'^'^ 
1897. This commission reported unanimously in favor of the plans. A major- 
ity of the Court was in favor of the motion, but. as the opinion said, to giv«* 
"sonic assurance that the powers of the Rapid Transit Commissioners in 
respect t<> security should he exercise<l so as to protect the interests of the 
city in a substantial manner," exacted, as a condition precedent to the entry of an 
order confirming the report, a requirement that the Rapid Transit Board should 
file a stipulation that, upon awarding any contract for the construction and 
operation of the railroad, "the penalty of the bond specified in section 34 of the 
rapid transit act will be fixed at not le>s than $15,000,000.*' 

It needed no ext- 11 led acquaintance with ihe subj* > ' lo fx rrcive that, if the BOND 

EXCESSIVE 

Court persisted in exacting a hteral compliance with tlicse cotiduions, its action 
would amount to an absolute veto of the entire plan of nuuiicipal construction 
and ownership. The Board appointed a sub-committee to ascertain if such a 
bond could be obtained and to report what security in nxoney, bonds, or other* 
wise could probably be obtained from responsible bidders. 

The Greater New York Charter went ituo effect January r, i8g8. The 
charter compelled the cit%' \'> assntne tlie ir.debtedness of all the consolidated 
territory, with the result that tite <leht incurring capacity of the nt w city w as 
re<Iuced to a very narrow litnit. But this proved to be only tem|M.>rary, since 
the increase in the assessed valuations of property in the county of New York, 
which was shortly made in onler to equalize its value with the assessed valtia- 
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tioDs in other portions of the dltf, resulted in giving such a margin as would 
SufBce for the constmotioii of the rapid iransil railroad without intrcnclntig 
\\\x,n the ten per cent, limitation im[M>sfd bv thi charter Another result i f the 
consohdatiou was a tendency to array the iiuiiicncc of Knigs and Richmond 
counties, and a portion ot Queens, against the plans. At that time it seemed 
that the endeavors of the Board would be defeated or at least doomed to indefinite 
postponement 

The Manhattan Railway Gimpany now made })ublic its intention to extend 
its <;^sten1 of \ ;iu il tatlnays a>; soon as it could obtain permission from the 
iiuard, ur from iIk- I .LL;i-l.iUirc to do so. 
APPLICATION The Mctrupulitaii Street Railway Company withdrew ixom the contest by 
OF ELEVATED announcing to the Board that, as matters then stood, it could not be expected to 

COMPANY o » » «■ 

compete '*for the contract to construct and operate the proposed road. The 

position assumeil by the Elevated Company made it certain to the Hoard that 
not only the Metropt)litan Comi)aii\ bin ntlicr rcs[wni«ible bidders would hesitate 
before making proposals for the contract t>i \n\\V\ and operate the road. Tn July, 
l8i/», tin; Elevated Company presented an application to tlie lioard. This appli- 
cation is reviewed hi the report of the subcommittee appointed by the Board in 
tlic following language: 
rK-i jcAT cr. "The application of the Elevated Railway Company was expressly condi- 

REVIBWED ti()iu-<l u])oii its receiving immunity from claims for damages; it asked for 

BY BOARD ^ r / , • , , ^ f , ■ , , •, r 

grants of street surface franrhiscs; it aske«l tor franchises includmg 30 miles of 

new route, besides additional facilities upon existing routes, but did not pledge 

the cumpany tu any actu;d extension 01 its system or other relief within any 

given period of time, and it made no offer of any rental. The answer of the 

Board pointed out that the application was not in a form which permitted 

definite acceptance; that the I'.oard had no power under the law to assure to a 

private corporation buihling an elevated railroad immunity from damages , tliat 

nmUr the statute rental must be paid on extensions; and flint the l^oard was 

expressly forbidden by the statute to grant any right to construct a railroad on 

the surface of a street. It was further pointed out that the granting of any 

application nut limited in time would be, in substance, to give an option to the 

. Elevated Railway Company to extend or improve its system whenever it should 

become ready to do so. without imposing upon it any corresponding obligation, 

thus suspending meantime the practical possibiUty of relief from any other 

quarter. 
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ELEVATED "The Board concluded its communication by expressing the hope that the 

ASKED TO • • 

AMEND Railroad Company, in view of the exceptional privileges wliich it had 

APPUCATION received froin the city, and Iho exceptional advantages which it then enjoyed 
for the extension of rajnd transit facilities, wonld promptly amend its applica- 
tion so that the Board could lawfully deal with it; and the Board promised that, 
upon receiving such an application, it would reach a determination upon it 
without delay. To this conununication, made nearly eighteen months ago, no 
answer has been received."' 

Tile sub-connnittec in^piired into the possibility of securing a bond of 
$i5,ocx),ooo, as required by the decision of court. The report states that: "It is 
not possible for the Boardj^ tmtil it shall have power to propose a contract, to 
reach a definite conclusion as to what amount of bond ought to be exacted from 

the successful bidder." At tliat time the terms of the contract had not been 
fixed, and upon them much depended ; m'^rcovcr, the length of the lease, char- 
acter of the requirement*! for operation, ami the ijrnhnWo vnlnf of the equip- 
ment to be furnished by the contractor, were all eicmcnts demanding considera- 
tion. Tliercfore, the committee said: « 

"ft a bond for $15,000,000 Iv rerrnircil in th<' t?Thnic.»l f. irm pre<;rril)i il Iiy 
sctii 'ii y,. the requirements wiH, in liic opinion of your committee, operate as a 
substantial prohibition of the enterprise. 
CITY "jn the opinion of your committee, it was not the intention of the people of 
PR(n'ECTED ^ ^ Legislature, that the Board should attempt the impossiNIity of 
diminattng all risk tolhe city in carrying out the rapid transit plan. Any future 
construction involving expenditure of money inevitably involves risk. Municipal 
construction was not justified, and could not, un<Icr the con«t:tiitii n, be justified 
for the purpose of making niuncy. Its constitutional justification lay in the 
great public necessity of the dty. * * * But it must be remembered that 
the rental to be paid is th« full amount of the interest which the city is to pay 
upon its bonds, and that, in addition, there is to be paid at least one per cent, 
per annum, with a conditional deduction for the first five or ten years. This one 
per cent, is in effect a sinking fund, the rc>-ull of which will ultimately be to 
give, without expense to the city, the rapid transit rum I completely constructed, 
the entire outlay, as well for principal as for interest, being met by the rental 
payable by the contractor, 
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"If, however, the Court shall reciiiire :i .'■tii n'ritinn as to security now. the LARGE BONO 

PROHIBITIVE 

following consiflcrntions may be iirj^tH : In the lirst place, it may well be con- 
tended tliat tills Board, as a public body, have no right to cuter into any con- 
tract as to the future exercise of their powers. Even if the Board can with 
propriety give a stipulation as to their future action, the facts upon whidi to 
form a sound business judgment as to the amount of security to be exacted are 
as yet not fully kno A ri — particularly as the form of contract to be proposed to 
bidders caTim l Ik st tik l in ;i !vanc«' '»f (he f- rtunl consent of the Court. In 
any case, a joint and several bond for $15,000,000, running for the whole term of 
the iease, and on which the sureties must justify in $30,000,000, is practically 
prohibitive, because satisfactory sureties could not probably be found. Even if 
found, the expense and difficulty of obtaining such surety would operate to 
limit competition and tend to make the cost of construction larger than it 
need he. and without any compensating advantages. The attempt to exact too 
hv^K: a lioiiil, continuing long after the road is finished, would only restdt in 
dci'catmg the whole scheme oii inuiucipai construction and ownership. If tl»e 
Court will consent to limit its requirements to security for construction — leav- 
ing it to the Board to fix the amount of the continuing bond — and will permit 
the fjiving- of several bonds, such security for a very large amount could be 
obtained. But even for construction alone, a bmid for fifty per cent, of the esti- 
mated cost of the work would he tinneress.Try — t sficcj.illy in view (^f the require- 
ment of a cash deposit of $1,000,000 and the proposed retention of a large 
percentage of the cost of the work tuitil the road is fully a>n$tructed and 
equipped— and it is also contrary to the practice prevailing in all city or gov- 
ernment work." 



Acting upon the advice of its committee the Board made a|i^lication to tlie 
Court for the modification of the terms imposed by it The Court still insisted 
Qm the Board must exact a bond for $i5/xx>|000, but it consented .that the 
liability of the sureties as to $14,000,000 thereof should terminate when the 
road should have been r^nipleted and equipped; and that tlie permanent liability 
upon the bond miijht he liniii< to ?i, 000,000. These terms, although still severe, 
were not nccessardy prohibitive, and the Board, therefore, entered into the 
stipulation required by the Court. 

Again tiw matter was taken up with the Manhattan Railway Company, and a 
sub-committee was appointed to examine the matter. A summary of seven 
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franchisfs the Board was willinjj grant was siibniitted to the company. Tlie 
Manliaitan officials <!itl not have tlie plan^ einhoratcd, made no estimates of 
cost, made no suggestions regarding rciuais to be jiaid the city, and continually 
pleaded lor more time for investigation and consideration. They constantly 
overlooked the fact tiiat the qneation had been before tliem for several years, 
and every conceivable aspect of the rapid transit problem, as far as elevated 
roads were concerned, had been discussed with the present and former com- 
missioners. 

The sub-committees rc|>ort concluded as follows: 

SEVEN "H the Manhattan Company shall accept the «;i \tn frrsncliisci thus j)ro- 

FRAKCHISES pQjed and carry ihem out according to their terms, ilic rapi.l uaiisit facilities of 
OFFERED f J »» '1 

TO THE ^ will be materially improved. The rapid transit proljlem, however, will 
MANttATTAN not be solved. On the contrary, it is our belief that before the periods 
described in the franchises shall have expired, the necessity will be even dearer 
than it is now for an additional rapid transit system, having the vu< urinous advan- 
tages incidental to a system carried through tunnels constrtictui on tlu impf ve 1 
modern methnr!. This will, in o'.ir opinion, be the case, ii' itw iihvt.'niiiin^ ilic 
increase oi the capacity aiul iralVic oi ilic Manhattan system, it tlie Manliattan 
Company shall exercise all the franchises now proposed to be tendered it, it 
will be able to carry a very much larger number of passengers and to carry the 
passengers at a materially increased speed. And as our proposition is that the 
Manliattnn Company shall be permitted to take any one or more or all of the 
franchises, the company is enaltlerl, if it does nt)t see its way to undertake all of 
these obligations, still to undertake such oi them as shall give mati:rial relief. 
If the Manhattan Company shall, pursuant to the statute, accept all the cer- 
tificates tendered by the Rapid Transit Board, the city and the public will have 
assurance of a reasonably prompt and material improvement of its transit 
facilities." 

FRANCHISES The Manhattan Company refused to accept any of the franchises. It was 
REFUSED yn^il]ing to undertake the work of extending its traffic facilities. Its last 
opportunity had come and cyone. It was contriUcfl apparently by a belief 
that no solution of rapid transit problems cou!<l be i I gained without its co-opera- 
tion, and that in the end privileges vvtjuld be grained to it on its own terms. A 
procrastinating policy had been successful with former commissions, and why 
should it not be in this case? 
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OTHER Still Other attempts were made by the Board to provide mpid transit by 
enlisting the assistance of those already concerned with railroad traiisportation 
witliin the city. Inttrviews were lia«! with t ornelius \ andcrhill and witti 
Mr. Depew, president of the New York Central & Hudson River Railroad 
Company, and with Mr. Clark, president of the New York, New Haven & 
Hartford Railroad. The Board presented to those ;^entlenicn the advantages 
which it then believed belonged to the rapid transit plan, and which experience 
has since demonstrated did in fact so belong, and urged the value of cn-opcrr.- 
tion with the Board. The I'mard was, however, unable to convince them. 
Later, like conferences were had with Mr. Whitney an<i others representing the 
Metropolitan Street Railway interest, and with capitalists representing other 
large railroa<l interests. But until the actual letting of the rapid transit con- 
tract in January, looo. the Board was unable to satisfy any responsible persons in 
control of railroad interests within the City of New York that they could under- 
take the rapid transit contract with any fair chance of profit. 




KI<»K, ■VDAFEST SfBWAV. 
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CHAPTER XII. 



PREPARING THE SUBWAY CON rRACl. 



On Jiily I, 1897, the dut) o£ preparing the contract for the construction CONTRACT 
and operation of the proposed railroad was submitted to a sub-committee of the poration" 
Board. The contract was completed March 31, 1898, and sent to the Corpora- counsel 

tioii Counsel for his approval on April 7, of the same > car. as re<juir<.-<J by the 
act. No attt'iilion was paid to ilie request of the Board until Septt infKr i f the 
following year, ami ui the meantime all work toward the construction of the 
road was brought to a staudstill. 

The atuation at that time was fully explained in a communication by the 
board to the Legislature. It was stated that, by the terms of the Greater New 
York Charter, the enlarged city was cf)mpellcd to assume all the liabilities of all 
the counties, towns, villages and public corporations embrare l in the consolida- 
tion. While the amount of this indebtedness was not ktmwn preciselv, the 
Comptroller was of the opinion that it was not less tlian thirteen and a iiait 
millioit dollars in excess of the ten per cent of the assessed value of the real 
estate within the city limits. If such were the case it would be impossible to 
borrow the money required to construct the road. The Rapid Transit Com- 
mission was, therefore, constrained tO consider carefully the COUrses Open to 
the city to oht;iin tlie relief so long sought and so urgently needed. 

Three plans were suggested: THREE PLANS 

1. To wait until the borrowing capacity of the city became so enlarged StJCCESTED 
by a reduction of the debt, or by an increase of assessed valuations of real 

estate, or by both, as to enable it to borrow the funds necessary. 

2. To obtain legislative authorify to iiisue bonds of the county of New York 
for the construction of the road. 

3. To obtain li'fji=!a?!\ <■ nii?h(irtt\- to nffer a franchise for the construction 
and operation of the road to private enterprise. 

The net funded debt of the city of New York on January i, 1899, $^44*' 
212,835.97; other items brought the total up to $250,938,95aia The amount 
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wa« only $i i)J4.,v>4 less than ten per cent, oi the assessed vahiatinn of the real 
estate of the city. L^ixjii this basis it was manifestly impossible to borrow tlie 
amount needed for the construction of the road. 
VALUATION But a few days later the Tax Commissioners made public the assessed valua- 
tions of real estate for {nirposcs of taxation during^ the year 1899. These 
showed an increase of $431,513376; ten per cent, nf wliich, or $42,151,287.60, 
representee I the amount by which the city's <lel)t-incnrrii>L: r.ipacity had been 
increascil. lUtt there were other <k'tnnn<l5 f'»r Tiioncy l' ir inipnri.-mt cit v uses. 

The CuiiiplruUcr was of tiie opnnon that it it slunild be found desirable to 
build the road by the use of the municipal credit, the contracts for construction 
»hould be so drawn as not to call for the issue of bonds in excess of ten 
millions of dollars in any one year. The Commission recogfnized the fact that 
this conk! be done by dividing tlie contract into three section": nf $10,000,000 
each, (inc section to he hiiih c:\ch vcar. bnt considered it their iluty to seek an 
enlargenient 01 their lowers so as to pernnl them to take advantage of the 
improvement in the city's finances, ur to look to other sources for the capital to 
build the road. 

The money eouM have been raised by issuing bonds of the County of New 
York, indudinsT the Boroughs of Manhattan and the Bronx, as the debt of the 
county was far below the ten per cent, limit, and as there was nothing in the 

< V'nstitiition prohibitinj^ such .n proceeflini,' Sncli a ctnirse would ninintnin an 
essential clause of the act of lK<>4, namely, inunici])al ownership with pri\ate 
operation. The road would be an asset of the count). The obligation assumed 
by the county would not involve the levying of any tax nor impose any burden 
upon the taxpayers, unless the contractor should default. The Comptroller held 
the opinion that it would be undesirable to issue such bonds. 
TO sf; 1 The last p<:>ssible solution rested in selling a franchise to construct and 

FRANCHISE operate the road, if the .statute permitted this to be done. The financial condi- 
STRUCT AND t'*>"s of i8<>o were much mnrc favorable tn the successful conduct of the enter- 
OPERATE prise than they were in ifiy3-4. The pronounced success of the JJoston subway 
served to remove doiibts that had existed as to the practicability of such a road, 
and illustrated the possibility of closely estimating tiie cost and the probable 
income. In its appeal to the I^egislaturc tlie Board says : 

"Quite apart from and in addition to the considerations mentioned, is the 
further consideration that the contemplated rapid transit road, whether built 
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with citv ninnpy or hy private ca])ital. will, at llie «n! of a comparatively short 
tinif. become a jm-ci- of property whose valur it wdiild ho difficult to over- 
estitiiatc. It is pLTlicily sate to say tliai in the course ut iitty years the certain 
growUi of the city's population will so increase the earning cajiacity of such a 
rosd that the value will be far greater than its original coat. The effect of per- 
mittiog construction by private capital would, therefore, be to surrender to 
individuals an asset which might be made a valuaUe addition to the property of 
the people of the whole city. The former city of New York, in its ownership of 
markets an<! (Incks, exemplified the wisdom of pursuing the plan of nnmicipal 
ownership. In tlie surrender of its streets to surface and elevated roads, which 
are now doing a profitable Viu^incf; on n cnpitri1i?:iit!on far t^renter than tlietr 
original cost, it exhibits flic results (if tlu' i)|)|M>sitc cuur^r of <lealint,'. 

" I lie Rapid Transit Board is, however, of the opinion that the proposed THE SUBWAY 

JUSTI F1"S 

underground railway is a work of such peculiar character, and of such excep- departure 
tional value to the city, that a departure from the settled policy of recent legis- from 
Uition might be justified. 

"It is plain that such justification can only be found in the event of the 
public credit proving miavailahlo. That such wi!l he the rase t<; not as vet 
entirely certain. The Uoard, therefore, recommend that if powel is granted 
tiicni lu scU the franchise to construct the road, such power shall be additional to 
their present powers and not a substitute for them. In this way the Board will be 
enaUed to take advantage of varying conditions as they may arise in the future. 
If the city authorities shall see their wny clear to keep the debt sufficiently withir. 
the constitutional limitation, then the T'l.an! v. ill he in jK)sition to authorize 
nnmicipal C(jnstruction ; and, on the other h.'.ii 1, ii nnmicipal con^tnirtion shall 
prove to bt c«m!»titutionally impracticable within any rea«)nable time, the Doard 
may be enabled to arrange for construction by private capital. 

"The Board, therefore, ventures to urge tliat if the Legislature shall deti r- construc 
mine that it is wise to permit a resort to private capital, the largest measure of ^^Jj^qh 
autlujrity and <liscretion com|>alible with the public interest shall In- intrnste<l to qy PRIVATE 
the Uoard in nrdrr that it may frame such a franchise as will cert.Tinly aftnrt CAPITAL 
sufficient private ca|>iud and arouse competition. ,\nd the Board deems it ot 
qiecial importance, if private enterprise is to be enlisted, that the Board may be 
authorized, in its discretion, to enter into such a contract with the corporation 
that shall undertake the work as will exempt it from taxation for some limited 
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period, and will insure it fnr n period of years, at least, against the possibility of 

legislative or municipal nitericrcncc." 

t 

PROPOSITION Before action had been taken upon the fajll introduced by the Board to 

OF METRO- * 

POLITAN tiiex additional powers, a proposition was received from the Metropolitan 

COMPANY Street Railwajr Company that, if the Board would grant a perpetual franchise to a 
new corporation to be formed by them, they wuuld build the ruad and pay the 
annual sum of 5 per cent, of tlie jjross receipts therefor, "provided that the 
prantee shall first reci'i\f 5 per ci'tit. not iipnti tfie cost of con«;truction." While 
the P.onrd was imaninious m ihc Ulici that the benefit of nw nint; the railroad 
should lie preserved to the city, the necessities of the siluation imperatively 
demanded that the construction of a rapid transit system should be obtaine<1 in 
some way. The Board also held the opinion that if it couM present as an alter- 
native to the plan of municipal construction "another plan which oflTcred an 
immediate solution of the difficulty through the mcdium*of a perpetiud grant to a 
private corporation, a clear-cut issue would be Resented to the public, and that 
this WOtdd coniiKjl the city authorities to come to a (lecisit)n upon the vital «]ucs- 
tion whether the railroad should be con5trncted with the city's money ami be 
the city's property, or whether it sliould be constructed by and belong to a 
private corporation." In consequence of these considerations, a resolution was 
adopted "that it is in the public interest that in addition to the powers already 
possessed by the Board, the Legislature should grant to the Board the power to 
contract for the construction and operation of tlie rapid transit railroad by 
private ca])itat." The ititroduction of a bill to this effect served to show the 
inti.n>iiy of the [wpular feelniL: in favor of reservin<^ the ownership of ;hc 
road by the city. It was made manifest that the public was unalterably 
against the granting of a perpetual franchise to the Metrt^tolitan Company, 
or to any other private corporation. The offer of the company was 
withdrawn. 

MAYOR At the Hoard meeting of March 11, i89<>, it was announced that the Mayor 

REFUSES TO refused to accent, in behalf of the citv, the nmendtmnts to the rapid transit 
ACCEPT . ' . • . ' 

AMENDMENTS ^^^^ which had been passed by the Legislature. 1 his w as the bill that had been 

PROPOSED introduced by the Board, but which had been so changed as to seriously inter- 
BY BOARD Mr f 

fere with any negotiations the Board might have decided to make with a view to 

construction of the road by private capital. 

1 lU 
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In a communication tu Mayor Robert A. VanVVyck, under date of May 19, 
1899, the Commiuioners said: 

"The Board begs to repeat that its jMnscr to carry out the purpose for 
which it was created now depends practically, tirst. upon tiic permission of the 
Corporation Counsel to make any contract, and. second. ni)on the assent of the 
Board of r.stiniate to a postponement of the making of other contracts involv- 
ing large municipal debt until a rapid transit contract, actually made, shall assure 
the carrying out of that great public measure. The Board, therefore, respect- 
fully asks your Honor, and through you the -other municipal authorities, 
whetlier in tliesc two res|>ects it may be aided to secure prompt and actual con- 
struction of tlie rapid transit road by the city." 

\'o ritsswer wrts received fmrTi jbc Mavor, nor wn"; anv action taken bv either NO ACTION 

BY CITY 

the Board of iihtiinate and Apportionment or the Corporation Counsel. The ^yjHORlTlES 
subject was again gone over in a commumcation to the Board of Estimate and 
Apportionment in July. The attention of tlut Board was called to the fact that 
the debt-incurring power of the city was not less than $40,000,000, a sum amply 

sttlTiciiiit t(i build the rapid transit road; that no contract could be made unti! 
the C ()r|M»ration Counsel acted ; that the rapid transit debt of tlie city could not be 
technically created until alter a contract had been executed: and that until such 
debt liad been created or authorized, other debts might be incurred which would 
effectually prevent the construction of the road and thus defeat the will of the 
city as represented by vote of the people. No answer was received to this com- 
munication. 

It was ru t tmtil Sei)tember 20. eighteen months later, that a letter 

was received by the Rapid Transit Commission from the Corporation Coun<;e! 
He withheld approval of the draft contract "for the reason that, while the 
approval of the Corporation Counsel was technically merely an approval as to 
fonn, h has always been the practice of this Department in such a case not to 
approve as to form a contract which could not legally be made.** He stated 
that the city was now in a position to undertake the work, and su^ested 
changes in the form. 

A reviser! f Ira ft of the contract was approved by the Corporation Counsel corpora- 

October u, i8.». "^^^ 

^ COUNSEL 

The amount of the bond ($i4,oo<j,ooo) was reduced by the Appellate Divi- APPROVES 
sion of the Supreme Court. The decision rendered on November 10 said : CONTRACT 
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BOND "TIm Corijoration Counsel, on behalf of the citv oi New York, having 
REDUCED BY . . 

COURT i'""*'*' ^^''^ Rapid Transit Commissioners in this application, and the 

municipal autliDrities as we!! as tlic Rnpif! Trnnsit CnmTTiissioners liaving repre- 
sented tliat m tiieir opmion a bond uf $5,uou.cxX) will, ni view oi the form of 
the contract and tlie conditions under which the rapid transit road is now to be 
constructed, amply protect the city, the Rapid Transit Commissioners are relieved 
from the stipulation which they gave as a condition upon the confirmation of 
the report of the Commissioners in approving of the ccmstruction of this pro- 
posed railway to Uie extent that a bond of $5,000,000 will be a comphance with 
the stipulation." 

The terms of the omtract were, in brief, as follows : 

The contractor agrees to construct and equip the railroad upon tlie routes 
and in accordance with tlic penera! plans of the Comniissio!i ; t" piu it in opci a 
lion; and to use, niamtain, ami operate it under a lease from the city ior the 
term of 50 years, 

TERMS OP The city agrees to pay $35,000,000 in case the whole of the road is con- 
CONTRACT Other qiectlied sums in case it should determine to construct less 

than the whole. The city grants to the contractor the right to construct and 

operate the road "free of all right, claim, or other interference, whether by 
injunction, suit for damages, or otherwise on the part of any abutting owner or 
oilier person." 

AH the exposed parts of the structure are to be designed, constructed and 
maintained with a view to the beauty of their appearance as well as to their 
eflkiency, and the woxic is to be done in substantial manner and in accordance 
with the specifications embodied in the contract. The contractor is to make all 

necessary rcadjustnu nt of pipes, siihways. ^^r other «uh surface striirfnres; he 
nni-^t attend to tlu- suppiirt, inrluilinc; iiniliT]iiiiiiinL; \\lifi\'\i r tirct>>ary, of all 
buildings, mouunicnls atid elevated and surface railways ; and the re-construc- 
tion of street pavements and surfaces. These are dedared to be essential parts of 
the construettott of the railway. The contractor must provide a complete equip- 
ment for the railroad, including not only cars, but also all engines, electric wires, 
conduits, power houses, and lighting, signalling, and ventilating apparatus. 
RIGHTS OF ^ Board reserves the right during the progress of the work to r»mp1ify 
COMMISSION xhc plans, to aiki explanatory specifications, and to furnish additional specifica- 
tions and drawings. It also reserves the right to require additional work to be 
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done, on paying the reasonable value thereof to the contractor, or to require 

work to be omitted, in which case a reasonable de<luction from the rnntrnct 
price is to be made. The contract provides for the thorough inspection by the 
Board oi all materials and work from the beginning of their manufacture or 
preparation, and all work and materiala are subject to the direction and 
approval of the Chief Engineer of the Board. In case of any dispute as to the 
obligation of the contractor, the determination of the engineer is to be so far 
binding that the contractor must, without delay, obey his requirements, leaving 
open the question as to h\> right to receive compensation for ad<!itinnal work, 
In case of dispute as to tlu- v.Thie of i^xtra wurk, an appeal may be taken from 
tile decision oi the engineer, either by liic Board or the contractor, to a board of 
arbitration to be composed as provided in detail in the contract. 

The contractor must begin work within 30 days after the execution of TIME 
the coturact, and complete the entire road within 4^ years. If not completed 
witiiin that time, the cily is to deduct from the amount due the contractor 2 
per cent, a month until the hnlnnrt s nre finally <lue. In (":i>i the contractor 
sliall be delayed by injunction, or by strike, or by any mtet iereiice of public 
authority, and cannot make up for the delay so occasioned by quicker work, 
then the date for completion may be extended by the amount of time of such 
delay, provided written notice of the delay is given in each case by the con- 
tractor to the Board. 

The contract provides tl'.at ttte ritv itself shall purchase the real estate for TERMINALS 

AND 

the terminals by conclcmnation or otherwise, and the contractor is to construct ^^/^jiqus 
them and receive the cost of such construction, with a profit of 10 per cent. 
But it is provided that the total amount to be paid by the city for the terminals 
shall in no case exceed $1,750,000^ This amount is to be in addition to the 

$35,000,000 paid for the co«t of cfmstruction. It is also provided that the city 

shall, if necessary, acquire lands for stations and other j)Ur]H)ses of the rail- 
road in an aTnouiit not exceedint,' Si,ooo,ooo, and that, if the necessary real 
estate should cost more than that sum, such excess is to be borne by the con- 
tractor. 

The payments to the contractor are to be made monthly upon written requi- PAYMENTS 
sitions, accompanied by a certificate of the engineer showing the proportion of 
the whole work actually done. The Boar«l is authorized to fi.\ the amount due at 
such sum as it may itself determine to he the proper act'.ia! ridativ vnluc of 
«uch work and materials, and the amount so certified is to be forthwith paid by 
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the city to the contractor. In case the contractor should be dissatisfied with the 

determination of the Doar<l, an appeal may be taken to the b<:ard of arbitration. 

When two-thirds of the work in value has been finished, the contractor must 

begin to provide the equipment, and 1" have such equipment ready for use three 

months hi advance of the coinplciiou ni tiio road. 

CONTRACTOR It is provided that "The raihoad is to be constructed for actual use and 
TO PROVIDE , , , , 

EQUIPMENT ^P*'^'^^''^" •^•^ Ultra-urban railroad ol tlic tughest clas», ailaplcg to tlic necet>- 

sities of tlie people of the city of New York. . . . The contractor shall con- 
struct, complete, and fully equip the raiilroad in the best manner and accord' 
ing to the best rules and usages of railroad construction, so that the railroad 
shall be thoroughly fitted for safe, continuous, immediate, and full opera- 
tion. ... In the event of any doubt as to the mcanintj of any portioti or 
portions of the specitications or contract tlrawinir"^ of the text of tf'c con- 
tract, tJie same sliall be interpreted as calling for tlit l>.>t construction, both as to 
materiah and VKnkmanship, capable of being suppiie<1 or applied under ^ Ihea 
existing local conditions." 
CONTRACTOR The contractor agrees that the work shall be done without fault or negli- 

TO MAKE gence on his part, and that it shall not involve anv damage to the foundation 
GOOD ANY „ , , ,. , ., , 

DAMAGE TO ^^''^ f't'ier parts of aajaci tit f)*iiii;:iigs' or slnicttri -. nn l Ik- rigrees, at Ins 

BUILDINGS, own c x;)ense, to make good any tlaiuage which shail be done ni tlie course of 
* construction. He further agrees, during the performance of the work, to main- 
tain safely the traffic on all streets, to take all necessary precautions to place 
piroper safeguards for the prevention of accidents, and to exhibit at night suit- 
able lipht5. 

CONTRACTOR The city leases to the contractor the whole railroad for fifty years from the 

TO LEASE jjjjjj. ^j- completion. The rnntractnr atrrees to pav a? rental a sum enual to the 
ROAD FOR ' f . 

FIFTY YEARS interest payable by the city upon tlie bonds issued by it to provide means for 

construction, and also one per cent, upon the whole amount of such bonds — 
except that for the first five' years the payment is not to be made unless the con- 
tractor's profits amount to five per cent, a year — and for the next five years die 
payment is to be only one-half of one jx-r ccnL, unless tlu- contracter's profits 

amount to five per cent, a year. The c Mritractor covenants to operate the road 
according to the highest standards of railway practice. Local trains are to 
run at an average speed, stops included, of not less than 14 miles an hour; and 
express trains at an average speed, tnduding stops, of not less than 30 miles an 
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hvvr Ik'twccii <.nif aii<i five o'clock in tlu- jiioniiiii,' trains arc to be run, stop- 
jjing at all statiuiis. at mtcrvals of in it niDrc tlian 15 minutes. 

The contractor aL;rcL^ to save the ciiv harmless from all accicknts, and to CITY NOT 

' , l.lAFl.K FOR 

keep the road and ei]uiiiiiu tit in thorough repair, so tint at all times and at the ^^codemts 
termination oi the lease the road shall be in thoroughly good and solid condition, 
and fully equipped for use. Stations and cars are to be kept lighted ami heated so 

that passeni;;ers may conveniently read. The waiting rooms arc to be kept clean 

and comfortable: proper seatinj^ cajvicity is to he provided and good , drinking 
water, as a!?u ^uDiciuiit and suitaljli uatrr closets, which are to be kept in a 
thoroughly sanitary condition. Ail tunnels, stations, and cars arc to be thor- 
oughly ventilated with pure alr^ and an tunnels are to be thoroughly lighted at 
all times, so as to permit the tracks, walls and roofs to be clearly visible for 
inspection. 

The motive power is to be electricity or compressed air; but it is provided motive 

... . POWER TO 

that it, in the future development of tiic railroad art, any method of gencrat- ELECTRIC 

ing or transmitting power superior fo eltctricitv, and involvinq !io injury to the OR COM- 
PRESSED AIR 

purity of the atmosphere in the tunnels or cars, shall be discovered to be prac- 
ticable, then the contractor shall have the right to adopt such method, if 
approved hy the Board, on two months' notice. The contractor must provide 
rolling stock of the best character known at the time, and the Board reserves 

the right to make good any neglect on this point of which the contractor may be 

gtiiltv. The rt:i!!)np slock is to \k- adequate to the rcqnircnuTtts of the traveling 
public, aufl a schedule i> to In tilcti every six months showmg in detail all the 
equipnieiU owned by tla (-niiiractor. 

The contractor is to charge for a single fare not more than 5 cents ; hut it is FARE 
provided that he "may provide additknud conveniences for such passengers as 
shall desire the same upon not to exceed one car upon each train, and may col- 
lect from each passenger in such car a reasonable charge for such additional 
convenience furnished by him, provided that the amount to be charged tlierefor 
and the charnrter of such additional conveniences shall, from time to time, be 
subject til the ajiproval of the Board." 

At the option ui the contractor a new lease ot the road is to be granldl to RENEWAL CF 
him for a period of 25 years from the expiration of the lease provided for in the 
contract. This lease is to be in the same general form, but the rent is to be an 
amount to be agreed upon, not less than the average anmunt of the annual rental 
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BONDS OF 
CONTRACTOR 



lor the iast icii years ot llic Itasi- In case of failure !<> ;ii;ie<.' upon the rciiUl. it 
is (o be (Ictcnnincd, subject to sucii inininnim. by arbitratiun. 

At the final temiiiution of the lease tlie city » to bay the equipment at a 
price to be fixed by agreement or arbitration; but at tlie termination of the 
lease, even though tlie price has not been determined on, the equipment is to U- 
turned over to the city foT use, subject to the future adjustment of the 
aniuunt to be paid. 

i'ur the construction of tlie road i)k- contractor must deposit witii the Comp- 
troller the sum of $ivqoo,ooo cash. In case of any default on the part of the 
contractor, and in case the dty shall, by reason of such default, inctur any 
ex|ienM, the amount of sudi expense shall be taken from the above sum. 

Should such a condition arise, the contractor must, within ten days of tiotice 
from tile Comptroller, restore the dcjwsit tf) the orij^ina! amount !'or (he full 
and complete performance ot the contract, aiul tlie construction and operation of 
the road, a continuing bond of $5,cxx),ooo is required. 

In May, 1899, Morris K. Jesup was elected president of the Cliamber of 
Cotnmerce, and thus succeeded Alexander E. Orr as an ex-oSicio member of the 
Board. At the first meeting of the Hoard held thereafter John Oaflin 
resigned as a member, and Mr. ()rr was immediately re-elected as his successor. 
.\t the same meetine: Lewis L. Delafield. -sicrrtan nf the I^nrtrd. resigned, and 
shortly after liion L. Burrows, the present secretary, was appointed. 

The organization adopted by the Board for its engineering staff consisted of a 
chief engineer, Wm. Barclay Parsons; a deputy chief engineer. Geo. S. Rice: 
six division engineers, five general inspectors, a private secretary, an auditor, 
and a photographer. 



IN P»TH OF 
COMMISSION 



OBSTACLES The foregoing fails to convey even a faint conception of the discouraging 
debys that continually beset all efforts of the Rapid Transit Commission to 
accomplish the object for which it wa< created. \'o sooner was one obstacle 

nirmounted than another, perhaps nuTe formidable, was presented. This con- 
stant rhangin;^ of (he aspect of (he (juestion made necessary re|H*ated revisions 
and alterations of the plans, all of which took time. .-Vlthough there was an 
imperative demand for rapid transit b\ tlie |M.uple, who had by a large major- 
ity of their votes sanctioned mtmicipal ownership, the city authorities and the 
courts were indisposed to promote the purpose. Neither the Manhattan nor the 
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PREPARisc run si Bif.iy coxtrjct 

Metroi>olitan Company seemed at all anxious to provido increased facilities, 
unless such facilities could be given upon its own terms. It would seem as if 
the former company had become convinced that no scheme of rapid transit 
cotdd be carried to successful completion without its assistance, and that if the 
pl.ms of the Commission could be delayed long enough to thoroughly dishearten 
the Commission and the pe<iple. it would have the opportunity of providing rapid 
transit according to its own plans and desires. 
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CONTRACT AWARDED AND WORK BEGUN. 



Thf; legal and finanrial diflkulties which had so long fMvrented active steps 
having been overcome during the fall of 1899, the Board decided, in November of 

that year, to advertise the contract as provided by law. In order not to exceed 
tlic lirt'.it of till' (U ht-incurrincT cnpncity of the city, htHs were invite<i on the basis 
of liividsiig the whole route into lour sections, tlic right being reserved by tiie 
Board to award contracts for the several sections, beginning vvitJi tlic first, at inter- 
vals of not more than one year. The several sections and their lengths were as 
follows: 

ROUTE Section I. — From the southern terminus at the Citv Halt in and inclttding a 
DIVIDED INTO , , . , , T. , •,«•'.,, 

FOUR s^^'O" rjuy-mnth street and Broadwav ; 5 niiics ;>f 4-track subway. 

SECTIONS Section 2. — All of tlic railioad 011 ilit north of such station at Fifty-ninth 
street, to and including a station at the intersection of One-hundred-and-thirty- 
seventh street and fimadturay ; and on the East Side from the junction at One- 
hundred-and-third street and Broadway to and inclttding a station at One-hun- 
dred-and-thirty-iifth >tr(.^t and Lenox avenue; 343 miles of a-track subway» 
and 0.51 miles nf .' track viaduct. 

Section 3.- — Ail of the railroad cm the W est Side noriii from a station at Une- 
hundreU-and-thirty-scventh street to and including a station at Fort George; 
and on the East Side from a station at One-hnndred-and-tliirty-fifth street to 
and including a station at Melrose avenue; 4.33 mites of 2-track subway. 

Section 4. — The remainder of the railroad from Fort George to Kingsbridge, 
and from Melrose avenue to Bronx ; 5.29 miles of a-track viaduct 

At noon on January 15, 1900, two bids were opened in the oilke of the Board, 
in the presence of all the Commissioners. 

The first was that of John B. McDonald, of New York, as follows : 

AMOUNTS If for Section i, $15,000,000 

If for Sections I and 2, 26,000,000 

If for Sections I, 3 and 3, 32^000.000 
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If for an four sectwm, $35/)oo/»o 

Equipment— estimated at 6iffio,ooo 

The second was by Andrew Onderdoak, of New York, as followt: 

If for Section i $17,000,000 

If for Sections i and a, aSgooObOOO 

If for Sections t, a and 3, 35>5DO!iDOO 

If for all four sections, 39i300jOOO 

Percentage— 5/^ on first miJUon after $5/MQ,ooo of gross receipts, and ^% 
for each added million thereafter up to a maximum of 15%. 

Equipment— estimated at ^jooofioo 



After a full investigation of (be comparative merits of these two bids, the CONTRACT 

Board on January 16, all the Commissioners being present unanimously voted AWARDED 

that it wouM Ik- lor ihc best interests of the city to accept the prop<i«!al of Mr. 
McDonald; an<i al the same time the Board directed that the P'resideiit should, iti 
tJic name ot the Board, exercise the option reserved to the city by the contract for 

the ooostmction and operation of Sections 2, 3 and 4, a* well as Section i. In 
accordance with this dedsion, the contract for the whole line was signed and exe- 
cuted February 21, 1900. 

Even after Mr. McDotiald had been notifitd tliat his bid had heon accepted, it 
was by no means certain that the contract would be executed by hitn. He was 
required to turnish a continuing bond for the payment of rent, etc., iu the sum oi 
$1,000,000, and at the same time deposit with the comptroller securities of die 
value of $i,iooo!,ooo, which were ultimatdy to be substituted lor the bond of that 
amount. A construction bond of $5,000,000 was also required. ' 

When the bid was accepted by the city, no provision had beeil made for the 
capital necessary to execttc the cnntract. Mr. McDonald's effort* to f.btaiii finan- 
cial assistance from t!ie -urcty companies failed. Although the plans had been 
pronounced feasible, capitalists were timid about investing. This was due, not so 
much to the magnitude of the sum needed to build the road, as to feelings of uncer- 
tainty regarding its earning power when completed. The scheme was r^iarded 
as a colossal experiment. 

.•\ few days before the expiration of the limit of time, Mr. McDonald sought AUGUST 
the assistance of -August Belmont. Mr. Belmont took the matter up with the BEI.MOKT 
Rapid Transit Commission, to whom he proposed a plan for the incorporation of 
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a cnmpnny to obtain the security rcquire<i. to provide the capital for the under- 
taking. ;iird to assume control of tlu entire work. Application wa< made to the 
Supreme Court to change the ruling requiring sureties to justify in double the 
amount of the bond, and to reduce the mhnmiim amoant of surety to be taken from 
$500^000 10 $250/xx>. This application the Court sninted. 

CONSTRUC- The Rapid Transit Subway Construction Company* was organized with a 
^CMPArrr' '''^P'^'''' $6,000,000, the incorporators being Charles T. i'arney. August Belmont, 

ORGANIZED John I'.. McDonald, Waiter C. O.iknian and W ilitani \. Ri-ad. This corporation 
executed a bond lor S^.ooo.ooo, the atldiiional sum ot $i,ofX),ooo being furnished 
by others. 

suBi HTTiNc Immediately after signing the contract, the contractor sublet the work to 
fifteen different companies, each of whom executed a bond for faithful perform- 
ance of the stipulations. In addition the city had a first Gen upon the entire equip- 
ment of the railroad, so that it was protected in every possible way. 

On March 24, lyoo. the work of construction of the Rapid Transit kaiiroud 
was formally begun in front of the City Hall, the Mayor of the city turning the 
first spadeful of earth. 
WORK During the year 190Q no work was done on the first section, as the plans were 

DURING 1900 

bein^' modified. The loop at this point, as DTginallv laid out. encircled the I'ost ( Office. 
At the "ingge-iiion of fh<' const rnrtion coinpaiiy it was finally decided tn ^Imrton 
atul snnpiily the construction at this |>oinl by havinj^ the loop turn norlli inste.i«l 
of south of the Post Ufiice, and so arranged that local trains could all be- turned 
around the single track loop thus laid out, passing under the express lines at F^rk 
row without crossing at grade ; or along Park row to connect with an extension 
south under Broadway if oile should he built. The express tracks tnidcr I'ark 
row wvTv dt ^igiud to ptnnit evprf^* trains to continue along a pos<i1)l> Ih adway 
extt-Tisi' iti fir he suUchtd back tluoitgh a "t;'il track." .S station on liic lui-p was 
located in V. ity Hall f'ark so as to be convcnientl} reached from points lu the west 
and south, and relieve the pressure at the Brookhn Bridge station. Actual con- 
struction was begun on this section in March, igoi. During the previous \-ear 
work had been started on the other sections. 



•This was the Cdnsiructing ompany. The Inlcrborongh Rapid Transit C'omp.itiy. il • 
opcraiing company, was ftimied in the sprinf of 1902, the im»rporaton being: W M, Bald- 
win. Jr . C. T, Barney. August Relmont, E. P. Bryan. Andrew Fireednian. JanK> Jourdan. 
ti. .M. Lane. John i. M. D.ir.iM. DrLinccy Nicoll. \V C Oaknian. John I\:r,i. \V, A. Rca.l. 
Cornelius VandvrUilt, (j. \V. Wickcrsham, and G. W. Voung. In January, 1903, this company 
acqaired the elevated railway system from the Manhattan Company by lease for ggp ye«r«. 
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Marking the spot in front of the City Hall where the first excavation was 
iiia«le is a tablet bearinfj the following inscription: 

"At this place. 24 March, 1900, Hon. HolxTt A. \'an Wyck 
made the first excavation for the nndergroinid railway. Rapid 
Transit Cpmmission. Alexander E. Orr. I 'resident ; John H. 
Starin. Woodbury Langdon, (ieorge L. Rives. Charles Stewart 
Smith. Morris K. Jesup. Robert .\. \'an Wyck, Mayor : iiird 
S. Coler. Ctjmptroller. Win. IJarclay I'arsons. Chief Kngineer. 
Contractor. John B. McDonald. Rapid Transit Snbway Con- 
struction Company, .\ugust llelinont, |)resident. 




IIXX.L •I>PII<>»CH. IJJP »».. S. Y. Sl-IWAV. 



131 



CHAPTER XIV. 



ENaNEERING FEATURES OF NEW YORK SUBWAY* 



Before the letting of the contract for the constructioii of the subway, the 
Board of Rapid Tranait CommiMioners had prepared complete plans for a rail- 
road, having I'lfoadway from Forty-second stroet to the Battery as a portion of 
the route. The adverse ikLisimi of ihe Appellate Division of the SupreuiL- Court 
prevented the use of thai tlinruui;hf;irc. The prt-liiuinary investigations cov- 
ered tlic underground conditions of all iliut portion of tlie city traversed by the 
route in r«gard to soil, foundations, pipes, scwers» and other sub-surface struc- 
tures. As a result of these studies the Board reached the following general 
conclusions: 

CONCLUSIONS First, that, in order to relieve the congestion of travel, there was needed a 
OF BOARD r^ii^gy located either directly along or as near as possible to the major lines of 
travel. 

Second, that, in order to bring the extreme limits of the city into closer 
relations, provtaioii must be made for the running of trains at higher speed 
than was possible on any existing elevated railway in New York, or in fact on 

any intra-urban railway in any other city. 

Tl'.inl, that un«lerL;round constniction should only he considered for thooe 
portions of the route along important thoroughfares; and, 

Fourtij, that a route through private property in the lower portion of the 
city was neither feasible nor economical. 

It was evident (hat these conclusions could only be secured by the adop- 
tion of a route near to and parallel with Broadway ; that in general it must fol- 
low street lines ; and that it must be an underground road of four tracks. 
SHALLOW The stibway t?, as fnr n> possible, of the shallow-excavation type; that is, 
EXCAVATION ^^^j j^^^^^j ^ ciob^: to tiu- Miriace oi tlic street as grades ami local condi- 
tions permit The design tcquued a flat roof in order to avoid tiie loss of 



* Most of the iDformitioii in this chapter Is from the reports issued by the Kapid Transit 

Commission. 
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headroom of an arch, and a re-adjustment of all sewers, piix>, and the like 
underground structures. This tyiM; had been adopted by tlie Gl.isj^nw Central 
Railway, the Rapid Transit Commission of 1801. the Bustoii Transit Lommis- 
siou, and in Budapest, Hungarj'. Heretofore railways of this kind have pro- 
vided a single service, with all trains stopping at all stations, a limited express 
service being sometimes obtained by a third trade, on which trains could run In 
the direction of the heaviest travel, and stop at longer intervals tlian the others. 
The disadvantages of this system were obvious, and the Board decided that the 
subway should represent a step in ndvancc. It was therefore deterniiiicd to con- 
struct four tracks over that part of the route where the traffic was greatest, and 
two and three tracks along the remainder. 

In 1897, when the cotirt decided against the Broadway line, the proceed- elm street 
mgs relating to the widening of Elm street had been finished, and that route 
suggested itself as an a1t(>rnative. In January and Febmary, 1897, plans were 
adopted h\- tlic I'.uatd. In order that the cost m\v:hX not exceed $35,000,000. 
the smitlRTii Urminns wvi^ fixed rif the I'nst ( itVicc. and four tracks were laid 
along Park row, Center, and i\\m streets, Lafayette place, Fourth avenue, Forty- 
second street, and Broadway to One-hundred-and-fourth street The line divided 
at this point» the west side extending to Kingsbridge and the east side to Bronx 
Park. The route having been decided upon, an investigation was made of the 
fopnfjrapliical and geological features, the foundatinns of buildings, sewers, 
water and ^as pipes, conduits, etc. South of A'^to^ jilacc tlie soil was for the 
most part coarse sand ; to the north it was gneiss rock and gravel. The most 
serious part of the problem was the handling of the different underground 
structures. The sewerage system of New York is the "conabined'' system, by 
which both house drainage and rainfall are carried away. These» togettier whh 
the sewers, pi|K's. and conduits, were almost all near the surface. All of these 
had to he kept in service and most of them moved to new locations without 
interruption of their operation. 

While the larger portion of tlie route was placed practically parallel with ROUTES 
the street surface, this was not possible in some localities. In order to avoid 
interference with the Fourth avenue tunnel of the Metropolitan Railway, the 
subway was divided from ThirQr-third street- north into two two-track timnels, 
otie at each side of, but helow the streot-rar tunnel. In order to overcome 
depressions, viaducts were adopted on the west side Ix-tween Onc-himdn d-and 
twenty-second street and One-hundred-and-thirty-hith street and north of Fort 
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George, and on the oast side north of Third avenue. The length of each iy^ of 
con<;triictioii was as follows; Cut-and-cover, 1046 mil^; tunnel^ 4.55 miks; 

viaduct, 5.8 miles. 

The allowed limit of clearance between the street surface and the top of type of 
the subway was 30 inches, that being the depth of the yokes of the conduits of TUNNEI. 
the electric railways. The roof was made as thin as possible. To further this 
aim cohimns were introduced between each track, so that the roof beams required 
were only lieavy enougli to spnti a sintr!;^ track, an arranpenicnt that wouM be 
economical rttul thnt, bv makinj; llie individual nirmhers Miialli i . would facili- 
tate construction, i he standard type was a rccian^ulai tunnel consisting uf a 
concrete floor with steel ribs set five feet apart, with arches turned between 
them. A bed of concrete was first laid down, and on that thin side walls of 
hollow brick to a hei$;ht of several feet. On the t1<K>r and against the walls 
was lai<l a w riti r[>roo<ing of alternate layers of felt and asphalt. On top of this 
was spreai! .inniln r course of cnnrrrtr, .-ni'I on the latter were set the founda- 
tions for tl.v ci.iiier coiumiis and wails. A tloublc row of tcrra-cotta ducts 
was placed against the walls, a hollow brick outer wall with the waterproofing 
being carried up in advance, '^hen the steel frames were erected, the jack 
arches turned, an<l the waterproofing spread over the roof, over which was 
laid a protecting layer f)f concrete. The waterpnxtfiiig was thus protected fri.ni 
(iiitside damage by the thin guarti-walls of brick and the t">n Inver of cfjucrete. 
An admirable feature oi the design was that it could be constructed in sections 
for cither the full or part width, with tlic certahitv that the several sections 
would fit together, the connections between tlie rig^d members being made of 
plastic and easily molded concrete. 

The sections of the tunnels, with the exception of the Murray-Hill tunnel, 
which was a tlirec-centcr ;irrh dosiijiu'l in order to lower the roof, were semi- 
circular. The same section was used in certain deep cuttings in the two-track 
lines, wlwre the space abo\e the roof permitted an arch to be constructed. In 
these instances an arch was found more economical than steel frames. 

In the standard construction the center columns were made up of 4 bulb standard 
angles, 3 by 4 inches, by 10 pounds j^er fiK>t. and one web plate G bv \ inches. ^^JJ^'*'^^* 
These were spaced 5 f< ct longitudinally of the subway and \ 2 feet 6 inches 
transversely, making the total width of the four-track tunnel 50 Ici t Tlie roof 
beams were 4.2, Go and 70 pounds, according to the location. The I'ark avenue 
tunnels were 24 feet in width by iS feet in center height, the tracks being la 
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feet center to center. The deep tunnels were 25 feet w'uW by 18 liijih. 
In its mi neral features the steel viaduct was similar to other elevated rail- 
ways, except tliat it was much stronger in order to provide for llic weight of 
motor cars of 50 tons. 

A« the sewers m the city are commonly placed at a depth of about 13 feet, SEWERS 
and as the excavation for the tunnel was to be over 18 feet at the minimuin, it 
followed that a complete rectmstruction of the system was necessary, involvinfj 
the buildinp: of 7.21 miles of sewers alonpf the route of thr railway, and 5.13 
miles of sewers in streets other than that followed by the route. \V here sewers 
were encountered along the route, the method was to build two new sewers, 
one at each side of the railway and next to the abnttmg houses, and to diminish to 
the minimum all cross-connections either over or under the railway. Where 
fliey crossed the route they were gathered together and passe<l beneath the rail- 
way in irofi pipes, and a new outfall sewer built from the lower end of the cross- 
connection on a new gradient lo such a point as was rendered necessary by the 
topography of tlie street to make a new connection with the existing system. 
This did away with all siphons, with one exception, and left the sewers in a 
self-cleansing condition. As the sewer at Canal street was below ti<lewater, 
such a scheme was not jM^sible. In that case a new route was selected for a 
new sewer, and the flow diverted to the East River instead of the Hudson, as 
formerly. 

i aiving care of the pipes was a troublesome task. In general, the small OAS AND 

WATER P 

ones, those of 12 inches in diameter and under, were placed on top of the roof, 
but the large mains were moved to the side of the subway wherever there was 
not sufficient space on top. At cross streets where the «Iistance between the 
pavement and roof was insufficient to allow the longitudinnl aii>l lateral mains to 
cross each ntlicr, additional space wa« n!>taij»ed hv rnn^': ucling a flat metal 
trough Ijctween adjacent roof beams and laying the lateral mains in it. When 
this space was not sufficient, the large mains were sub-divided into smaller pipes, 
equal in capacity to the large one. The bottom of the trough was made of 3-inch 
beams resting on the flanges of the roof beams, with concrete between. In 
extreme cases wlicre every inch had to be saved a steel plate was set flush with 
the bottom flanges of the r'«'i Iktuus and supported hy angles along the edges. 

Almost all of the sewer and pipe work v.as preliminary to the building of 
the subway. The reconstruction was accomplished without interrupting the 
flow of any house connection, catch basin, or other sewer. 
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METHOD OF L'nder l*ark row it lia<l hfcn planntnl to permit express trains to continue 
WORKING ai^^ug ^ possible !'>rna(hvav t \titi>ion south, or to he switchf*! hack through a 
tail track. A station on the lu*4> uas located in City Hall Park, so as to be 
convcnientljp reached from all points, and thereby relieve the preMure at the 
Brooklyn Bridge station. The constructioii was carried forward by digging a 
trench on cither nde of the four surface tracks (electnc conduit) down to 
grade. Cross drifts were then tunneled beneath the tracks connecting the 
trenches, and in those drifts timber <npf»orts were erectpd henenth the surface 
tracks. Then the intervening pillars ui imcxcavated sand were removed and 
the roof supported by timber props. The concrete floor and walls were then 
put in and the steel erected. This method was followed with but slight 
changes in all kicalities where similar material was encountered. As Elm street 
had not been officially opened for tral^ic, the sub-contractor availe<i himself of 
Itertnission to take the whole width of the street and excavate for the entire 
structure. 

OPEN CUT The section from Lafavcttc place to Thirt\-tliird street presented consider- 
THROUCH * * 

ROCK '^'''^ diflScuky. owing to the presence of rock which in some places came directly 
beneath the yokes of the electric railway. At first the attempt was made to 

excav.iti li;ilf the street at a time, confining tlu' traffic to the other half. It 
was found that this produced .ihnost as much interference with traffic as the 
building of two railways. The <iih.contractoi s were then pernnttcd to excavate 
lor the lull widtli of the four tracks, supjKjrting the surface tracks over the 
cut. concentrating the vehicular traffic on the same space and cutting off for 
the time being access to the abutting houses of &tch block. Arrangements were 
matle to bridge the excavation at im|iortant buildings^ and to truck merchan- 
disc by hand north or south to th<- nearest cross street. In order to support the 
surface railway die contractors placed on the oulsidt of the track ninl imme- 
diately at the side ot the uxcavaltuii a pair of J4-inch rolled beams 40 feet long, 
and a similar pair in the trench between the surface railway tracks, this trench 
being afterward roofed over with planks. The encb of the beams were sup- 
ported on wooden trestles. As the excavation progressed, heavy timber 
cross beams were inserted transversely beneath the surface tracks, and held by 
hmIs from the longitudinal Ix^ams. \\ iili t!i'"«i arrangement it wa-* ]»oK«i?i!c \n 
remove all the earth beneath the railway an»i thus leave the whole >pace fron> 
the curb to a point beyond t!ie center line of the street free for the constru- 
tion of tlie subway. The width thus secured was sufficient to put in place the 
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center row of coliimiK. Water mains, gas pipes, and electric conduits in the 
excavation were supported by chains irotn cross, limbers. To remove tlie 
excavated material, an overhead cableway on towers was erected longitU' 
duulJy of the cut at each opening; or« where rock was found in quantities, a 
dcrnclc was Mt up. Buckets on the cableway carried the soil forward to the 
end of the cut and there dropped it into carts. The appliances necessary for 
hriTidling materia] took up no more room than the width of the excavation 
itself. 

WORK AT At Union Square, where the surface road was laid directly on the rock, it 
was decided to move the surface tracks to a new location near the easterly 
curb, in order to avwd the possibility of injuring them during blasting. Suffi- 
cient rock was blasted out for the south bound local and express tracks, and for 
the intrrmcdiate sick- track to be constructed at this point. The flucts of the 
slrcol railway, which luid to be kept in service in count lUmii wiih the tracks 
themselves, containetl not only the ordinary low tension icetlers, but also high 
tension cables having a pressure of 6,500 volts each. Although in many cases 
the rock bad to be blasted in direct contact with these ducts, in no instance were 
the cables broken or the service of tlie road iiUerrupted. 

r.xcepl for a it distance at its snullurn end, the length known as Sec- 
tion 4 was wholl\ 111 timnel. It was iinp<issible to buihl the four tracks of the 
subway in one tunnel, for the reason tliat if Uiis liad been tried the arched roof 
would have interfered with the old Harlem tunnel used by the Metropolitan 
Railway. Two double-track tunnels were built instead. These were separated a 
sufficient distance to leave a core of rock between them and directly under the 
old tunnel. In order that these ttumcis might as far away from the 

upper tunnel as possible, the roof Ktcti'^n was dc-imied as a three-center arch. 
The common shaft inetluxi of tunueliuff was here followed, but the same 
method of driving was not employed in the two headings. W here the rock was 
hard and compact enough to be self-supporting a top heading was advanced ; in 
soft, disintegrated rock an upper heading and timbering were used. 
^ORT-Y The section from l-'ortv -first to l-"oriv- seventh street presented some unusual 

OND STKEcT , ■, , , . , ,- , ... 

teatures. In order that tile travel on I-orty-second street, at all times very 

heavy, mipi^ht be interfere*! with as little as possible, the operations were first 
confined to tlie south side of Uie street. In a trench iS feet wide the steel work 
for the MMith bound loca) track was erected. A drift was then opoied north- 
across the street — for a distance of 20 feet and needle beams, consisting of 24- 
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inch lOO-pound steel beams, were placed in it, one end resting nn the coniplrtnl 
roof and the other on the undisturbed rock. The =;tri.it \v;is siiiipMrte l ( ii these 
beams by blocking. IkiKaili the bcaius ihc rock was excavated and the south- 
bound express track built. 

The section from Forty-seventh street to Sixtieth street and Broadway was ROCK WORK 
almost wholly in rock. The work was done with cablewaj-s simiUir to those used 
for Fourth avenue. The excavation was confined to the space between the curb 
and nearest rail of the surface railroad, subsequently drifting under the latter to a 
point just beyond the center of the street, in which space were erected the side, 
quarter, and center coliunns and the r<M>r beams for one-half the subway struc- 
ture. After the concrete arches had l)een put in, construction was extended 
under the remaining lialf of the street. 

At the junction of I'.roaduay, Kighth avenvie and Fifty-ninth street is a SUPPORTING 
sliaft nionur.icnl to Christopher Columbus, liaving a height of 75 feet and a ^Q'JiJ[J']J^jJ^ 
masonry base stepped out in the usual way. The westerly line of the subway 
excavation passed beneath this base just to the east of the center line of the 
shaft It was decided to suppOrt the shaft and its base by underpinning. In 
order to do this the tirst step was the driving of a tunnel beneath tlic center of 
thr thrift nnd to the wt st of the subway wnH ; tliis was filled with masonry. 
L nder tlie eastern edge of the base was then placed a large girder supported on 
timber bents, north and south of the monument. The material beneath the base 
was then dug out, the subway strttcture built in place, and on top of the sub- 
way nxjf new foundations for the monument were carried up. When this work 
harl been finished the girrler was removed. 

Broadw.iv. fn.m Stxticth to ()iic-fumdred-and-fourth street, is \02 feet 
wide between the curi)s, and mitlwaj' throughout is a line of parkways 22 feet 
wide, on each side of which is a conduit electric railway. The work here was 
done through the parkways in open cut, under through trusses that had been 
set on the surface, one on each side of each track. These upheld the conduit 
while the work was carrie<l on l)eneath. 

The sectio!) , Onf-hundred-antl-leiith street was almost entirely in deep 
tuiuicl. Work was (jrosecutcd by means of sliafts. 

The mctliods of construction above mentioned cover the v\ork of lite entire 
route except the viaduct and Harlem River portions. The former, as has already 
been stated, differed very little from the ordinary elevated design, except that it 

131 



Digitized by Google 




. .J Google 



U.S<JL\'EtRJ\'G FEATURES OF NEIV YORK SUBlVAy 



was made heavier. This type was departed from at Manbattati street, where a 

two^hingcd steel arch with a .span of i8o feet was erected. 

The Ilarlcm River tunnel consists of iwo <;inirlo trn( k tubes lined with HARLEM 

RIVER 

cast-iron and separated by a vertical pariition. llie approaches were FUNNEL 
buiit in upcn cut. That portion of the tunnel luidcr tlie river was con- 
structed by an entirely new method, deiagned and successfully executed by 
D. D. McBean, member of the firm that contracted for this section. The Gov- 
ernment required that the river be kei»t o|)on for iiavigati< .!i. Imt iK-rmitted it to be 
temporarily narrowed. The wcstei-n liaif oi the tunnel was built in the follow- 
ing way : 

A chainiel was dredged across the river bottom to within a few feel oi the new METHOD 
full depth of the excavation required for the tunnel. In this channel founda ^mduadimb 
tion piles, and a row of specially prepared heavy timber sheeting were driven TUNNELING 
along each side and across the endit, and cut off to a true plane about 25 feet 

below (he surface of the water. The roof of this chamber was formcfl of a 
platfonn of linil>er -^o inrlio* m tliickni -> and extending the fuH width and 
length of the tnnncl section, which was sunk until it rested wpon the top of the 
.cut-ofT sheeting. Simultaneously with pumping the water from under the roof. 
Compressed air was forced into the chamber under a pressure corresponding to 
the hydrostatic head, or depth of water above the roof. Inside this chamber 
the west half of the tuntKl \\ as built, and then the timber roof was removed. 

Ari'itluT stmpUr ami rlu-apei nu'tht'd was i>iirsued in roiistrncting the 
easterly halt of the tumiel. I'he sides of the piuninatic working cluainlKT were 
prepared in the same way, but the sheeting was cut off about 12 feet lower down 
than in the first case, or exactly on the same level as the spring line of the arch of 
tlie tunnel. The top half of the tunnel proper was then built on pontoons which 
were floated over the tunnel site. The upper half of the tunnel w as then low- 
ered until flanges, which had been built upon its sides, u -tid n]K>n the sheeting. 
This formed the r<">nf nf the working chamber. The fon idation and bottom 
half of the tunnel w ire then construe) ed with the aid «»f ci)inprcsse<l air. 

The Brooklyn extension of the road, known as "Contract Xo. 3," extends CONTRACT 
from the Post OflSce south under Broadway to the Batter>', thence under the ^ 
East River to Joralemon and Fulton streets, and imdcr the latter and Flatbush 
avenue to the junction of .\tlantic and Flatbush avenues. At I'owling Green 
there is a spur to South Ferry atid a loop. On tlie portion under liroadway it 
was at Arst intended to remove the street pavement, and put in a carefully 
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planked roadwaiy. I'lKkr this, excavation was to Ik- made from two shafts, 
one in front i^f St. I'anl's (/hiirch yaril and the otlicr in fr iit i.f Trinitv ( Inirch 
yard, where their !ocnti<.n would not interfere with ahiiitiiij' luiil ln.Lis. It was 
not dcciucd wise to keep the gas ntains under litis roadway, since any leakage of 
gas, mixing with the confined air, mtglit caitse serious explosions. Arrange- 
ment was made with the gas company to lay two temporary mains on trestles 
over the sidewalks the length o£ the work. At the suyiie-tion of the chief 
engineer, the contractor inaile the experiment of removing the soil heiieath the 
pipos and pavement w!thn,;t di-tttrliiiiL; t!ie latter. snp|iortin<i the pi]K's and pave- 
ment on a projjcrly designe«l ^system of ttiiibcriiig, and llius use tlie existing 
pavement as a temporary cover in Men of a plank roadway. This scheme 
worked so well that it was foltowcd on tlic entire line south of St. Paul's 
shaft. 

The width of the East Kiver on the hue of tlie crossing In-tween linlk!ii i l TUWHBLINC 

UNDER 

lines is 4,150 feet, with a depth at higlt water of 47 feet. The W' lr Depart- g^g^ RIVER 

nient retiuired a dei)th of water aluive the top of the tunnel at low tide of at 

least 45 feet. This, taken in c<.>nnection with the irregularities and varving 

materials of the bed of the river, t<^etlK'r with the great volume of river traflic. 

forced the abandomnent of the. idea of building the tunnel in tlie open and floett- 

ing it into place, and it was deciiled to do the work In- means of shields and 

compressed air. Two dotihle shafts were sunk, one within the liattery Park 

looj) and the other in Joralemon street, near Henry, from which hea<lings were 

started for the two tulx-s. The space between the outside of the shell and the 

rock was filled with broken stone and cement grout. This section is now nccir- 

ing completion. 

From an o|>eratirig jioint of view the stations have been designed in tw<< station 
general clas.ses, linral and express. This was accomplished hy constructing four DESIGN 
tr:trk< hi'-.r. the I'rtst ( >fifice to Ninety-sixth street, with two an<l three tracks in 
places atx>ve that point on both the e;i,st and west side lines. The express sta- 
tions are the Brookljm Bridge, Fourteenth street. Grand Central. Scventy<sec<»Ml 
and Ninety-sixth streets, at which station^ all trains stop. These stations are 
hicated about 1} nukat apart. The other slops, at intervals of one-quarter mile, 
Sei^e only the local trains. The platforms of al' local stations south of Minety- 
sixth street nre ioj feet Ifni'^ : the jilatfonns of the expres<; <rntifin<; are 350 
feet long. .\lx)ve Ninety-sixth street all stations have plattorms 01 tlie longer 
length. Local stations usually liave separate platforms, from which the pas- 
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>Liiircr> ctitir or k-avc ihe imrtli or soutlj-houiul train';. 'I"be«o nrc l icatnl ;it 
llic uiitsidc of tlif' ?rnrk>. ami in ir.ost cases with no provision lor crossing iroin 
one platturiit to tiic otlicr. At two stations, however, Astur place and Forty- 
second street and Broadv/ay, underground passageways have beeii provided, 
and at five others, Onc-hundred-and-third, Columbia University, One-hundred- 
and-sixty-etghtli, ( )nc-liaiHir(.d-and-cighly-first and Mott avenue, Jlierc are 
Lri.li,'es ijeniath tlic surface of the street bnt over the tracks. 
TYPE OF ^" I'l'"' there are five t\])es of local stations. The lirst includes those from 

STATIONS l-'iiiifth street south. Ihis type has two plattornis, one on each side of the 
street, and niade of as great a widtli as the width of the street permitttrd, extend- 
ing froin the side of the tracks to the area line of building, which is five feet 
frimi the building line. As far as possible these platforms are arranged syni> 
metrically on either side of the cross street where the statioi» is siluated, a por- 
li'iii of the cross street hein^'^ cxcavatcf! to ru'cmnrTindati' the waiting room. In 
wlKch the ticket office, toilet rooms and sci vice closets are located. 

In order to provide the tidiest possible facilities for reaching the |)latfurnis. 
each station is provided with eight stairways, four for each platform, located in 
pairs on the north and south sides of the cross streets. One of these stairways is 
an entrance and tin- other an exit. The entrance stairway descenils front the 
sifKu .lk and rrr<rh(s tlx* rear »>f the waitinj^' room where the ticki t office is 
situated. I he passcnL^vr ilesccnds the stairway, buys his ticket and goes for- 
ward to the platform, moving always in a straight line and without reversing 
the direction. The exit stairways lead from the back of the platform directly to 
the sidewalk. Passengers approach tlK'se exit stairways without passing* the 
ticket office or meeting^ the incoming line of traffic. This stairway accommoda- 
tion is much in excess of any similar acctmimodation provided in any station of 

thi' r-levntrd railroafl. 

SECOND TYPE 1 lie Second type is represented in the local statitjus on l»roadway north of 
Sixtieth street. In that part of the city Broadway is very wide an<l the plat- 
forms do not come beneath the sidewalks. As the congestion is not so much as 
in the commercial districts, the platforms are reached by one wide staircase. 
Tliese. however, can readily be doubled as traffic ilevelops. 

Another typo is nn T.enox avenue from < )ne-hundrcd-and-si.\teenth to One- 
humlred-and-thirty-fu'th street inclusive. Along this section the axis of the sub- 
way docs not coincide witJi tlic center line of the street ; so that the west plat- 
form is beneath the sidewalk while the other is under the roadway. As these 
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STATtON 



Stations are in the commerdal districts of Harlem, more stairways have been 
provided than for tlie stations on nppet Uroadway, each platfonn being pro* 

vi«lcd with two w'uh stairways. 

The deep tumiel slalioiii, at Unc-lniiuIrcd-and-sixty-ciKhth street, Uiic-ium- DEEP 

drcd-and-ciirluv-lirst street and at Mott avenue, consist in each case of a wide L^.^ii'^h^ 
** ' STATIONS 

arch spanning both tracks and the two ^tforms, access to the platforms bdng 
had by shafts, 98^ I30, and 46 feet deep, rjispectively. Each shaft contains a 
stairway and two elevators, the tatter having a capacity of 3,500 passengers per 

liour. Thi" waitinfT room containing the ticket office is ir?>infdiatc!\- Scm-ath the 
sidewalk, and to this a short stairwav k-ads. I'rum tin u.iiiiiii,' room the ele- 
vators desccn<l to a bridfje crossing liic tracks so liiat accci.s can be had from 
this overhead passageway to either i^atform. 

The City Hall station, being on a loop, contains but a single track which is city hall 
curved. These two feature s ni.ide it possible to adopt a special design different in 
all respects from the others. The accomiKinying engravings, page 53, show some 
of the architectural features of the design. .Another unique tvjM- is the station at 
Cf)hmit»ia University, whicli is reached througi) an ornaniental house built in 
one of the parkways in the center of Broadway. The ticket office in this case is 
placed on the surface of the street The stairway descends from this house to a 
bridi^e s])ainiing the tracks and leading tO both tlie np and the down platforms. 

Tile principal features of the express stations are two large island platforms 
situated hetwein the express and local track? \t tfic I'rooklvn Hridge. I-our- 
teenth street and the Grand Central stations, access is had to these platforms by 
overhead bridges above the tracks but beneath the street surface. The ishind 
platforms of the Seventy*socond street station are approaehed by stairways 
descending from an ornamental house in the center of Broadway. The plat- 
forms of the Xinety-sixth street station are reached by a passageway beneath 
the tracks. \t these stations the island platforms serve either the local or 
express trains. 

At the Bridge, Fourteenth, and Xinety-sixth streets, side platforms have 
been constructed in addition to the island ones; so diat at these stations pas- 
sengers going to or coming from the local trains wilt not be obliged to go to 
the island platforms and come in contact with those using tlie express trains. 
.\t the ntficr two station? the width of the Street would not permit the erection of 
such atiditional platlorni>. 

The stations on the viaduct portion of the road arc of the covered type. 
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That at ^lanliattan V alley has three tracks with two plattonns. .^s these are 55 
feet above die street a double moving stairway has been iiutaned. This leads 
from a house in which are the ticket windows and waiting rooms, and thenoe to a 
platform directly beneath the tracks and connected by a short stairway with 
both platforms. 

STATIONS All of li:c stations have bein con^^trtictuil as near the street surface a« pos- 
NEAR THE 

SURFACE This made two things possililc ; it iHfrniitlcd the stations to be supplied 

with natural light in the daytime, and reduced the length of the stairways to a 
minimum. Wherever the platforms are beneath sidewalks, the sidewalks are 
made of g^asa. Of the 37 subway stations, 20 are so well provided with natural 

light that very little artificial illumination is required during daylight hours. 
Tlie length of stairways i> m^t mtich more than one'balf of the average length of 

stairways leading' to elevated stations. 
UCHTINC In general the lights in the stations are incandescent lamps placed in 
recesses in the ceilings. Current for these is obtained from two sources, a 
regular lighting circuit and the track circuit. The hitter is for use only in 
cases of emergency. Alt lights are controlled from a switchboard in die ticket 
booth. 

The stations are made flamp-pronf hy an inner anfl outer shell. The side- 
walls and ceilings of the outer shell are built of steel columns and beams vvilh 
concrete filled between them, and a layer of concrete forms the foundation of 
the floor. Water-proofing, protected by an outer lining of masonry, envelops 
the entire structure. This forms the constructive work of the stations, as dis- 
tiiifjuislied from tin finishing work of tlie inner shell which includes the si<1e- 
walls. ceilings ami lltxirs. The floors are all alike, and are made of concrete 
divided into plaques 3 feet square. The floors arc graded so as to drain to catch 
basins which are connected with the sewer, 
DESIGN OF 71,^ ijgg^ Qf walls at stations is built of a hard buff-colored brick, form- 

STATiONS 

ing a double wainscot that extends around the whole platform a\ feet high. 

'I'liis wall is set back from the face of the brick to allow for a finish of gla^s or of 
gla/ed tile. At the fop of tfu tile a cornice of faience or terra eotta is Imilt into 
the wall, and at intervals of 15 fiet, or opposite the [ilattor"; enhimiis, the cornice 
line is broken by an ornamental synilx>i designating the name of the station. 
fit certain intervals a large tablet, consisting of a dark background of gla^.e^ 
mosaic, carries the name of the station in white mosaic, or gold letters or diS' 
tinct l^res. The finished floors and walls are joined with a sanitary cove 
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base, so that corners where dust might lodge are avoided. The materials used in 
the wall treatment between the cornice and wainscot are glass, or glazed tile or 
ceramic-tile mosaic. The glass or glazeil tile is 3 bv 6 mches and covers most of 
the surface. The ceramic mosaic work is used for ornamentation. It is made up 
into narrow bands of single colors, ornamental friezes, pilasters and name tab- 
lets. Under each cornice plaque there is usually a pilaster design separating 
the wall into (lanels about 15 feet long. The panels are bordered with mosaic 
bands and friezes. 

There are two kinds of ceilings; one is a flat 5us{K'nded ceiling which cov- 
ers al' the steel and concrete in the roof ; the tither is arched and is also sns- 
pcnded, but only between the roof beams. Ornamental moldings are used to 
divide the ceiling into panels. Heat is furnished to all stations by electric 
heaters. 

.■\t appropriate stations suggestive <lesigns have been worked into the walls. 
Thus there is the "Caravel" at Columbus t'ircle ; the '"Meaver" at .Astor place, 
and the Arms of Columbia University at the Colinnbia University station. 




CHAPTER XV. 



EQUIPMENT OF THE SUBWAY. 



COST OF According to the conditions of tlie contract, the contractor wns In «;iii>ply 
EQUIPMENT tile entire eciuipment. Tliis comprise'! the ]K>wcr hoiises, coinkictors, train cnuip- 
mtut, signalling apparatus, and the iikt. Tlie outht ij» part of the cost to be 
borne by the builder; and at the expiratkHi of the fifty years, the period for 
which the contract runs, is to be turned over to the dty as part of the subway 
(dant. The equipment as it stands to-day represents an expenditure by the InttT* 
borough roni]iaii\ < t between $(5,000,000 and $20,000,000, thereby making its 
total investnieiit aln ii; ^!k3.cxx},ooo. 

Refore procee<liiiL; with its installation, a very thoroir^'!i exaniniaiion was 
nia<le of all the proiiiinenl generatuig stations of this country and of F.nropc. 
This preltminarv study resulted in the creation of not only the largest |>o\ver 
house in the world— measured according to the horsepower capacity— but also 
the most complete one so far as eadi individual part is concerned. 

It will be rc-callcd that both Contract No. i and Contract Ko. 2 are con- 
trn!1('(! f)y the same iiitcrest<:. Therefore when the company received the sec- 
ond contract, in 190^, it imniediately ])rtparnl plans for flcrtrical capacity 
sufficient to provide for the ofK-ration of tlie Kruoklyu e.sunsiun ,.i t!ie road. 
POWER The power house occupies the site bounded by Fift)-eig]iih and iMtiy-ninth 
HOUSE streets and Eleventh and Twelfth avenues. The building is 200 feet wide on 
Eleventh aventie, and is divided into a boiler house S3 feet wide, and an engme 
room 117 feet wide, separated by a pnrt'tion wall. Provision was made for 
six generating sections, with space reitiaininL; f< r a seventh. Kach section has 
one chinmcy, together with the follow mil: i iiui|nnent: 12 boilers, 2 enprtes 
direct-connected to a s.ooo-kilowatt alternating generator, 2 condensing plants, 2 
feed pumps, and all the appliances necessary to make each section complete in 
itself. All this required a structure 694 feet in length. 
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The advantages of this plan ari- thus snmnicd up: * 
ARRANGE* "The main cnpines. comliincH with l!uir nltcrnators. Vw in a <tintrlc row 
alonsj tlio center oi the oixralint; rixnii w:th ihc steam or opcralui<; end ot each 
citrine facing the boiler hou&c and the upposite end toward the electrical switch- 
ing and controlling apparatus arranged along the outside wall. Within the 
area between the boiler houne and the operating room there is placed, for each 
engine, its respective complement nt pumping apparatus, all contmlled by and 
under the operatinjj jurisdicticui (if the cii'jiiieer for thrit < ntjine. l-.ach ciifjineer 
has thus full control of the putnpiiii,' machinery required for his -.init. Sym- 
metrically arranged with respect to t!ic center line oi each engine, arc the six 
boilers in the boiler room, and the piping from these six boilers forms a short 
connection between the nozzles on the boilers- and the throttles on the engines. 
The arrangement of piling is alike for each engine, which results in a piping 
system of maxinumi -.imitlicity thai can be >. ■ iiin 41ed. in the event of difficulty, 
with a decree of cvnainly not f>o".«ihle i more complicated svstem. The 

main parts of the slcam-pipe sysicni can be euntrnlled from culside tiiis area." 
COAL- In the top of the building immediately over the boilers arc seven coal 
bunkers, five of which arc 77 feet and two 41 feet in length, all being 60 feet 
wide at the top. The total capacity is iSjooo tons. The six chimneys placed 
along ihe center of tlie boiler house separate the hunkers from each other. The 
cbiiiirt 1 < arc iilan l 108 feet apart, and are carried on plate-girder platforms in 
the tiitli ill M ir, tin entire space below being thi'.s left clear. The framing for 
both ilie chniniey platforms and the bunkers is cxteiuled de»wn lo the 
foundation. 

Both coal and ashes are handled by belt conveyors. Thirty-inch belts con- 
vey the coal along the dock where it is received, and by a tunnel to the south" 

west corner of the i>ower house. From there it is raised 1 10 feet to the top of 
the boiler house, at the rate of 250 tons per hour, and di.stributed along ihc 
hunkers. The convevors have automatic trippers which <]i>-trihi!t'' the coal 
evenly in the bunkers. .Another set of conveyors is placed under the bunkers 
for delivering different grades of coat from any particular bunker to the 
chutes in front of the boilers. All the conveyors arc operated by electric 
motors. 



HANDLIN 
PLANT 



* From the book on the "New York Subway" puUifhcd by tbe Interboroqgh Rapkl 

Transit Company. 
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The boiler room i» iittended to receive, ultimately, 72 boilers of the water- 
tube type, which will have a couiblTicd hcnlinf; surface of 432,576 square teet. 
l*iffv-!\M> rire now crectetl in batteries r>f t^\o each, ami between cacli pair is a 
5-fo(>t passageway. Tbirty-six of the boilers arc hand fireU aud have hbaking 
grates. Twelve are furnished with automatic stokers. 

Forced draft is provided in order to burn fine anthracite coal in snflicient 
quantity to obtain boiler rating with hand firing, and also to secure excels over 
the ratintr with other coal. The blowers deliver the air at a pressure of 2 
incbi of water. 

STEAM I he steam i>:pinfi from six boilers to one main eng^ine is thus described : 

"A cross-over pipe is erected on cacli boiler, by means of which and a combina- 
tion of valves and fittings the steam may tie passed through the superheater. 
In the delivery from each boiler there is a quick-closbig 9-inch valve, which 
can be close<l from the boiler room floor by hand, or from a distant point 
individually or in jjroups of six. Risers w illi o incli \\ r<>ui:lit iron poose-necks 
connect each boiU r to tlie steam main, where i>inci» angle valves are inserte<I in 
each boiler connection. These valves can be closed from the platform al>ove 
the boilers, and arc grouped three over one set of three boilers and three over 
the apposite set. Tlie main from the six boilers is carried directly across the 
boiler house in a straigbt line to a point in the pipe area where it rises to con- 
nect to tlie two 14-incb steam downtakes to the engine throttles. .\t tliis jionit 
the .steam can also be led downward to a manifold to which the compensating^ 
tie lines are connected. These c«impensatin.sj lines are run lengthwise through 
the power house for the puriK)se of joining the systems together as desired. 
The two downtakes to the engine throttles drop to die basement, where each, 
through a goose-neck, delivers into a receiver and separating tank and from 
the tank through a second g<x>5ie-ncck into the corresponding throttle." 
ENGINES There are nine main engines from 8.000 to 11,000 horsepower direct con- 
nected to 5,cKX>-kdowatt geiurator.s, and three steam turbines direct connected to 
1,875-kilowatt lighting generators, and two 400-horsepower engines direct con- 
nected to 350-kilowatf exciter generators. The main engines are of the com- 
pound type, having cylinders 42 and 86 inches and stroke of 60 inches, working 
under a steam pressure of 175 pounds. 

The ^tenm turbines are of the nndti])le expansion parallel flow t< pe. con- 
sisting of two turbines arranged tandem compountl. Each unit is of 1,700 elec- 
trical hor,sepowcr. 
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Each engine has its own coudctiscr outfit, and each has ft circulating pump CONDENSERS 

I It, I r n 1 I-. . 1 -.1 AND PUMPS 

and vacuum ininip winch. !<>r tiic sake ot llexibility, are cross connected with 

«\!>-h othiT so as tu be u.sc<l nutrrhnni:eal>ly. Each circulatiiicf pump has a 

capacity of io,cxxi,ooo gallons of water per day, so that the combmcd cafiacity is 

120^000,000 gallons per day. Two electrically driven compressors supply air 

throug^iout the power house for cleaning electric machinery and other purposes. 

The operating room is supplied with one 6o-ton and one 35-ton electric 
traveling crane; the area over the oil switches with one 10-ton hand crane, 
and the center aisle of the boiler room with otie 10-ton hand crane. P.oth the 
electric cranes have a span of 74 1-3 feet and travel the entire length of the 

building. 

The subway electric system compriso*; nltcrnaling f;encratinn and thstribu- 
tion with direct current car motors. The current is generated at a vcltage of 
11,000, and is ddivered through three-conductor cables to transformers and 
converters in sub-stations, where it is transformed into direct current of 625 
volts for delivery to the third rail. In the book above referred to we find the 
following: 

"Calculations based upon contemplated schedules indicated that there ELECTRICAL 
would be needed for traction purposes and for heating and lightiuR the ^^^Jj^gp 

cars, a maximum deli\ery of about 45,'xxj) kilowatts at the third rail. Allrnv- 
iny for losses in the distributing cables, in transformer* nnd converters, thi> 
implies a total generating capacity ot approxiniatcly 50,000 kilowatts; and liav- 
ittg in view the possibility of future extensions of the system it was decided to 
design the power house building for the ultimate reception of eleven 5,000- 
kilowatt units for traction current in addition to the lighting sets. Each 5,ooo- 
kilowatt unit is capable of delivering during rosh hours an output of 7,500 
kilowatts or approximately tn.ono i If i ti ii a! l)orsepowcr, and, setting a-^ide one 
unit as a reserve, the cotitt'nipl.ilcd ultimate ma.\imum output of ihc puwcr 
plant is 75,000 kilowatts, or approximately 100,000 electrical horsepower." A 
generating unit of this size was adopted "because it is practically as large a 
unit of the direct-connected type as can be constructed by the engine builders 
unless more than two bearings be used — an alternative deemed inadvisable by 
the engineers of the company. The adoption M a smaller unit would be less 
economical of floor spare and would tend to pi r. Incc extreme complication in so 
laige an in.stallation, and, in view of the rapid changes in load which in urban 
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railway service of tlii-j cli,ir:iLUr <PL>.ur iii ilic i)ioniin{^ aiul again late in the 
aitcrnoon, wcmid bo cxtrcineiy ditiicult to uiK-ratc." The company's engineers 
made a close study of steam turbines as prime movers for the alternators, and 
decided in favor of the reciprocating engine. 

DYNAMOS The alternators have a stationary armature exterior to the field ; they are 
thrcc-phasc machines delivering current at a potential of ii.o<>f) volts. The 
revolving part weighs 332,000 pounds, atid the design such as to eliminate 
tbe flv-wheel. Tlie switches .ire electrically operated, and the circuits arc made 
and broken umler oil. ' I'rovision is made for an uitimatc total of twelve sub- 
stations, to each of which as many as eight feeders may be installed, if the 
development of the company's business should require that number. But eight 
sub-stations are required at present, and to some of these not more than three 
feeders are necessary. The aggegatc number of feeders installed for llie initial 
operation of tlio subway system is 34." 

ELECTRIC The conduct«;r< [i.i^s to the -iili statinns thrtuigli vurilie<l clay ducts Imilt 
CONDUCTORS j^^^^ ^j^^ subway structure. The sub-stations are located at Cily 1 lall |>iace. East 
Nineteenth street^ West Fifty-third street. West Ninety-sixth street. West One- 
hundred -and-forty -third street. West One-hundretl-and-thirty-second street, Hill- 
side avenue, and Fox street. In tiiese stations the high potential alternating 
current is transformed into direct current at a ix>ti:ntial of 625 volts; this cur- 
rent is conveyed to the contact rails by insulated cables. 

The contact rails are carrieil U|M>n block insulators resting upon malleable 
iron castings. The track rails are 33 feet long and weigh luo |x»unds to the 
yard. One rail of each track is used for the operating current and tlie other 
for signal purposes. The third rail is guarded by a plank placed in a horizontal 
position directly above it. 

After a thorough consideration of the question, the company <Iecidcd to 
adopt a car with ci; ! i-latforms such as those generallv used on American rail- 
ways. The standard car is 51 feet lon^^ over all, 40 feet long in the clear inside, 
and 7 feet 10 inches wide in the clear, with a seating capacity of 52. The fol- 
lowing is from the report of the Giief Engineer to the Commission, dated Jan-> 
uaiy 1, 1905: 

COMPOSITE "In order to eliminate or reduce to the minimum all clanger from tire, the 
CARS of which filling the subway with smoke would be disastrous, it was real- 

ized that the new cars should be made as nearly fireproof as possible, .^n all- 
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metal car of reasonable, wrigfit was unknown, and at first did not srcni i>rac 
ticable. A coinjM:)sitc car was therefore desijjiicd having the sills of <i-iiicl» 
steel rhanneh for sitle sills, and 5-incli I Iti.inis for center sills, and the super- 
structure ot wood, but covered on the sicies with copper so an lo protect, for a 
while at least, the wood from taking fire by radiant licat. Great care was taken 
with the wiring details. All junctions and fusible plugs were located in asbestos- 
lined boxes, while the underside of the floor was covered with 'transitcr/ a 
heavy asbestos lx>ard made for the puri>ose. and l>oth fire ;tn<l electric proof. 
Such rnr, wftllr nni absohuel' t'lr rtiroiit. is at least slow burm'n*i. and 
lx*lieved to inr tire]>ii>i>f a^;aiiisl any aecuienl likely lo occur in the subway. All 
details of construction were made more strong; and heavy than is usual in cars 
for similar service, so that the weight of the car body is .27.650 potinds, as 
against 20,500 pounds for the car bodies on the Manhattan etevatecl. 

"W hile such cars as above described were being buih, Mr. (ieor-e Gibbs, all-metal 
consuititijj enf^ineer to the company, and who was specially chari^ed w itii ei|ui])- 
ment (lesi<;n, w.t; «1inh inq a type of all-metal car, and finally evoheil such a 
car of the sann. miieral (iimensions as ihc comi»osilc car, the weight of the 
body being jS,5oo pounds. In general the details of this car arc center sills of 
I-beams, 17.25 pounds; side sills of angles 5 by 3 by | inches, iiJ6 pottmts; 
with a plate of steel for the sides, which, with the side sills and a longitudinal 
aufjle ( spiraled bulb anfjle) 4.\ to inclu s. at the level of the wiuilmv led'^e. 
foniT; a plate girder to take the ])lace of the ordinary inm body truss. The 
upper si<le and roof framing is of suvl, while the interior linin); of the car is 
aluminum. The floor is a cement compound. The only wood used is in (he 
window sashes, doors and in the {lost furring, which is lire-proofed. 

"On October 27, tlic date of the opening, tlicrc were delivered on the tine 
103 metrd oars and 502 composite cars. At the end of tile year 97 metal cars in 
addition luul been ftinii^li > ! an ' there were outstanding^ contracts f>>r umi nielal 
cars. It is the intention to make the metal cars the motor cars, an 1 the on'- 
posite cars ^he trailers, until such time as the latter will be entirely superse<led by 
the former. 

"As equipped electrically the motor cars have eadi two motors of a nominal TRAIN 
capacity of 200 h. p. each, working on two axles of one truck. The total ***KE-UP 

weight, on track, of a metal motor car com|»lete!y equipped. Init exclusive of 
fKissenfiers. is ]in;;nd«. nnd a ct mposite trailer witli ordinary trucks 31.^^00 

pounds. The ordinary make-up of a local train is live cars, of which three are 
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motors and two traikTS, while an ivpri-ss train consists <>f cij^lu crxrs five motors 
and three trailers. The former ilu'refore wri^hs fni|)ty ,?.^,V3?^4 |i<»unils, and 
has a total ciitryv of i,Jofj li, p.. wlule the laiti-r woiglii, 52H.540 pounds with an 
energy of 2,000 h. pi. In both cases the eiierg) figures are a nominal rating and 
ar« capable of standing considerable overloail, especially during the period of 
acceleration. 

"For the rei^iilar train si^;nals, automatic devices were acloplcd. The e\pres<» 
lino<5 Mi re divided into blocks, the lenpth of each l)einR iln distance in which a 
train iravelintr ;it full spee<l coidd be biought to rc<;f v. itli mrrrnt cut af( and 
ciiUTgency brakes applied- As this distance is obviously dc|)en<lenT upon the 
profile of the ro«d, and as to whether the gradient is ascending or descending, 
the blocks are of varying length, fmm 450 fett to 1,000 feet. The ordinary 
arrangement of home and distant signals is established, but always with an over' 
lap block : that is, each home signal guards not the next block, but the one 
after, so that there is alwav s at least one whole block distance intervening between 
the home signal and the ncxl train ahead. 

SIGNALS -^^ eadi signal bo.x an«l cuniicctvil with the ht me signal there is a 

mechanical trip set in the center of the track. When a home signal is at danger 
the trip is erect, so that if a motornnan for any cause overruns a home signal at 
danger the trip will cut off his power, set his brakes, and automatically bring 
the train to a stop before passing off the next block, 

"On the local tracks home danger signals are located to guard all station 
approaches, curves, and any other point obstructing a free view of trains 
ahead." 

LIGHTINC In ordir to niairtiiin lights m the siiliwa) tiitirely intlepeii<lent of any teni- 

|M>rary interruption of the power used for lighting the cars, a separate plant 
was installed in the )>owcr house. This is comij4>scd oi three turbine-driven 
alternators. recciN'ing steam from a special supply, and not from the supply for 
the large units. The primary current at iivooo volts is led to transformers 
pUced in fireproof compartment* near the station platforms. Tlie current is 
then flelivercti to two ^ l arate systems of wiring !i 1 ■ 1 .md Ci « 1 m l«v; tbe first 
provides tli.- LT'-neral lighting of the stati<ins, whiie the secoiul light? tin- Nn?nv;n- 
between stations. In adilitioii to this, and as a still further ])recauiion, there 
are in each station a number of lamps connected to the contact rail circuit. 
Lack of space will not permit an extended description of the many admir- 
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able features of the et|uipnient of the subway provided by the Intcrboroujjh 
Company. As it stands to-day it represents not only the best practice in elec- 
trical pcneration and distribntion, but in many characteristics it is far in advance. 
The planninji has been wisely and conservatively done and the construction has 
been thorough in all respects. 





CHAPTER XVI. 



WORK OF COMMI5510N DURING CONSTRUC HON OF SUBWAY 



The work of the Commission, while the construction of Contract No. I 
was going forward, was of the greatest importance to the future devckq»nent of 

thi- ■^iicator Lily. " Tlit- most essential jKirt of tlic work was tlic provision for 
n<l<iitii>iial rapiil iratisit facilities covt-riiiK^ all the iMiroiii^lis of drcatcr New York, 
ati<1 the coiisidiralion of franchises to foreign corporations desirous of gaining 
ciuiancc to Uic city. 

POWERS Or The original Act of 1894 was passed before tlie consolidation, and provided 
COMMISSION for the construction of a rapid transit railroad only within the city of New York. 

EXTENDED 

It was, therefore, doubtful whether the Board had power to establish a route 

and general i)lan for the construction, at the expense of the city, of roads extend- 
in*^ into hAfoufjlis otlur than Manhattan and the Hronx. In on'er to resolve 
this question, a l>ill was introduced in tlic Lejjislaturc to extend the powers of 
the Rapid Transit Commission into all parts of Greater New York. This 
became a law .April 23, 1900. 

Dcfore the end of kjoi the Board had shown its intcntkMi to extend the 
rapid transit system to all the boroui^hs of the city as soon as the financial con- 
dition NM^iild allmv : and in particular to lirooklyn, which was second only to 
^lanhattan in population and importance. 

The i>olicy of the L!oard cannot be better expressed than in the following 
extract from its report for the year 1902: 

POLICY ' l-ariy in ujnu the 15oard was called upon to defend the e:>seiitial propo- 
OF BOARD ypon which it had been constituted. This was that the use of the under- 
ground and overhead portmns of the streets of New York for railroad purposes 

should |)rocced according to a harmonious and far-seeing plan, possible only if 
all such usos, and even' iiirh use, of the streets were to be subject to the juris- 
diction of ihe Rapid Ti iii-it Hnnr*!. or of ^ome other single authority of a sim- 
ilar kind, which should represent the interests of the entire city, and be so 
organized as to be able to carry out consistently and eifknently a plan requiring 
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years, and perhaps many years, for completion. The establishment of this view 
followed tlM discussion over the so-called Tcnnsj'lvania Railroad Bill.' 

"The vindication which was then accordcJ to the iH>sition of tlie lioard, the 
creation, with an ovfrw In Intiiig approval of puMic si iittiT'cnt, of tlio I'ennsyl- 
vaiiia 'I'tTiiiiiial traiicliisc, the very atlvantageons terms ot the Itrooklyn-Maii- 
lialtan contract, the authorization by the Lioard of additional tunnel connection 
wilh Jersey City, and, finally, the order of the fioard that a plan be prepared 
for a great and systematic extension of rapid transit facilities in the Boroughs of 
l^Canhattan, Brooklyn, \\w I'mnx and Queens, all these were iioi-nial fruit of the 
rapid transit acritnti*'!! wliicli l»r ii^iit tin's Hi ;»rd into heinj^ in 1894. nnd of the 
prn^jrain to wliicii ihe I'oard since tliat imie, in season and out of season, and 
often under circiunstances of extreme adversity, has at all times deemed itself 
committed. The Board had never lost faith that, if the citizens and the public 
authorities of the city would support it in its program, its practical results 
would be as large and comprehensively beneficial as those now welt in sight. 

"The whole scheme of the Brooklyn extension, for which the contract was RAPID 

awartled in KpJ, well illustrate? the iiUrt nf a unified svstein of rapid transit T^^^NSIT 

' ■ ' SYSTEM FOR 

for the ulKik city. Hut tlie Board does not for a inomenl assent to the propo- ENTIRE CITY 

stdon that the city, in order to secure such utility, is shut up to a contract with 

any one Contractor. The c^iportunities for mtmidpal rapid transit still remain- 

in^ are such that in case lessees of the Alanhattan-Bronx rapid transit railroad 

shall not find it to tlieir interest, or for any reason shall fail, to propose to the 

city siiitahle terms for their undertakinj,' such extensions, the city can still build 
other and throuj^h lines and award them to otiur lessees. The policy and inten- 
tion of the Hoard are, to the very utmost that is practicable, to require every 
contractor for the construction and operation of a municipal railroad to stipu- 
late to make fair operating arrangements upon the basis of a single fare for a 
single trip over any or all other municipally constructed railroads. 

"Till Hoard feels further IkhukI to pt)int out that, in the future, the terms of 
nnniicip.il rapid transit contracts can be had, and, therefore. ou;^ht to be, more 
favorable to the city tlian was the Maiihattaii-Bronx contract. That contract 
was made at a time when there was a widespread bcfief amon;; railroad and 
financial people that it would be a business and financial failure, and when it 
was with the utmost difficulty and after very considerable delay tlutt the city was 
able to obtain a c<»Jtractor, aufl then only after the principal railroad pm 
prietors in the city had refused to take up the enterprise. The remarkably 



153 



RAi'ID TRANSIT 



favorable character of the bid for the Brooklyn-Manhattan extension (being for 
one fi urtli (ir fifth part of its estimated cost ) f!emon<trated beyond peradven- 
lure the very great valiu- nf the leases of its municipally constructed railroads 
which the city would l)e alile to offer." 

ACT One of the most inifM)rtant achievements of the Commission c'uring the 

CHANGKD ^^.gj, change effected in the Rapid Transit Act, Section 32. This 

TO COVER ' ' 

FOREIGN aniendnienl was made necessary by the application of the Pennsylvania Rail- 
ROADS road, through a subsidiary company known as the i'ennsylvania, New York & 
Long Island Railroad Company, for the right to construct a railroad beneath 
the Hudson River, B(»rough of Manhattan, the East River and a portion of the 

Borough of Queens, with a large terminal staticm to be located in the Borough of 
Manliaftaii. Tlit' nrigiim! Art niarlc no provision for the granting of fran- 
chises tn existiii"^ railro.uls r'l siroiis of entering the city. As amenrled the Act 
cujpowered the Board to grant a iranchise to "any railroad corporation ow ning ot 
actually operating a railroad wholly or in part within the limits of the city in 
whidi the said Board has power to act ; or of any railroad corporation now or 
hereafter incorporated, and for the purpose so declared in its articles of asso- 
ciation, of ci nistriiCtiiii^'' ain! 0|)<:ratin<; n tiinncl railroad or railniads in the said 
city to be ronufctcd anv railrnail dr railruads within tlu' State of New 

York, or any adjuiiiing Stati'. ami tiicreiiy forming a continuous line for the 
carriage of passengers and propertv' between a point or points within and a 
point or points without the said city." * 

()i still more importance than the granting of these franchises was the 
work done toward the general scheme, for the future of municipal and other 
rapid transit for the Boroughs of Manhattan, Brooklyn, the Bronx and Queens. 
The consideration of this question will be found in a following chapter. ' 

ROUTE TO The routes and general plan o£ the Brooklyn-Manhattan extension were 
BROOKLYN taken up in i<x>ij immediately after the contract had been awarded for the Man- 
hattan-Bronx railroad. They were apjirovr 1 by the Board Tantiary 24. fooi ; hy 
the Board of .Aldermen May 21, and by the Mayor on June i oi the same year. 
As the consent of a sufficient number of abutting property owners could not be 



* In the chapter on "Tunnels" will be found the terms of the grants to the Pennsylvania, 
New York & Long Island Railroad Company, New York & Jersey Railroad Company, and 
the Hudson 9c Manhattan Railroad Compmiy. 
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secured, application for approval was made to tlu- Supreme Court. Tlie report of 

the commissioners appointctl by the court was coiiti- iiu d January 17, 1902. 

In prcparinii the form of the Bn>oklyn-Alanljattan contract tlic Board was NEEDS OF 

BROOKLYN 

impressed with the idea that the public service required it to secure, if possible, 
not only transportation over the Brooklyn-Manhattan railroad for the fare paid, 
but also to provide^ without additional fare, the most extensive systems of con- 
nections. In providinjj for transfers, it was necessary to consi<ler the relative 
merits, on the one hand, of extensive connectiotis; in the Borough of Brooklyn, 
and, on the other hand, of an extensive system of connections in tlie Borough o£ 
Manhattan. It was clear that the convenience of the Brooklyn traveling public 
was first to be considered; since the extension would be used by residents of 
Brooklyn to a vastly greater extent than by residents of the Borough of Man- 
hattan. Xcvtrthelfss, it might be open to doubt whether the n\t iiicuce of 
Brrwikh ii \\ ould be better |)roinoted by additional convenience of distribution of 
Brooklyn travelers over the Borough of Manhattan, or of additional con- 
venience of access to the Brooklyn terminus of the road, with less convenience of 
distribution in the Borough of Manhattan. The committee of the Board, 
entrusted with the preparation of the draft of the contract, dealt with this ques- 
tion by making the extent of tlic connections one clement of the bid. 

A committee comi>oscd of AlcxaiuK r K. Orr antl Charles Stewart .Smith 
was a[)|K>intrfl 1f> prepare a draft of the contr.u t. In penernl the contr.irt fol- 
lowed the form ot the hrst one, but some of the provisions were more favorable to 
the city. The most important difference was the duration of ttie franchise, the 
time, before renewal, being reduced from fifty to thirty-five years. The 
renewal is to be for twenty-five years. Other conditions to be stipulated are as 
follows: 

Till- contractor must ai^'^ree to construct the road, to provide the erjtiiptufnt CONDITIONS 
and to opt^rate it lor thirty-tive years. He must stipulate for connections with CONTRACT 
other rapid transit or surface lines in order to furnish continuous trips for a no, 2 
single fare not exceeding five cents. He must furnish $i/xx>,ooo in cash, or 
securities such as savmgs banks are allowed to invest in, as security for the 
construction and equipment of the road. He must give a bond in a like 
amount to insure the payment of rental and the performance of every other 
obligation under the contract. .Ml bonds given by sub-contractors must be 
deposited with the Board as additional security, .\fter tlic construction of the 
road, the city is to hold, as further security for the payment of the rent, a first 
lien upon the equipment. 
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The citv. on the other hand, is to guarantee to the contractor aiitht rity to 
construct and operate tiie road "free from all right, claim, or other interfer- 
ence, whether in m junction, suit for daiiiageSj or otherwise, on the part of any 
abutting owner or other person." 

The contractor is exempted from taxation under the laws of New York "in 
respect to its interest in the rnilron l lunUr the contract, and in respect to the 
rolliiij^ stock and all oilier cqtiipincut <tt the r.iilicail. except that real estate for 
power houses, or otlicrw isc forming part of tiie etpiipntent, shall not be exempted, 
and that no property of the contractor not provided under and remaining sub* 
ject to the contract by the city shall be exempted." 

The contract contained the eight*hour provision with respect to laborers. 
Horknien, and nieclianics. The bid nnist include $i,0fx>.(XiO for terminals, and 
for real estate otherwise required for the nperatton of the railroad. 

The rental was to be tlic amount of uUerest the city must pay upon the 
bomls isstied to provide the cost of construction, and a further sum of not less 
than one per cent, upon the bonds. The contractor must also pay rental upon 
the amount paid by the city to acquire rights of way, even when not 
acquired fai fee. 

STATION No advertisements to be displayed at tlie stations without special pernu's- 
^^io" of the Board. The speed to be not less than 14 miles per hour, includ- 

MENTS 

ing stops. 

The contractor may use the railroad for freight or express matter, provided 
such use does not interfere with right passenger service. 

The report of the committee concludes as follows: 

CONTRACTOR "The committee desires to rLiiiitnl tlic J'.nard that although its 5tirrp«;<! with 

FAIRLY Manhattan-Bronx contract has made rapid transit prospects far better than 
DEALT WITH , 

they were, nevertheless it is the true mterest of the aty, not only to secure tlie 
lowest possible bid, but to establish the reputation of the city for wise and fair 
dealing upon the hi^lit possible plane. The contractor should be treated u iih 
such scrupulous fairness that the city shall secure the very best and most loyal 
service, and that, whenever in the future the city has a contract to award fur a 
miuiicipal rapid transit railroad, it shall have a choice from the very best and 
most competent contractors. The committee has, in this view, followed the gen- 
eral provisions of the Manhattan-Bronx contract, according to the contractor, in 
precise and intelligible form, proper and efficient protection of his rights, as 
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well a$ securing- to the city full protection of municipal rights, and as far as 

rtasonable prolociiiig tlic contractor from caprice or uncertainty in the interpre- 
tation ol his contract obhgation. '\'hv ronnnittee is clear that, wliatevcr may be 
the rule or the interest of the city with resjK'ct to otlier contracts, this is U»c 
only true theory with respect to a rapid transit contract" 

Tlie road is to extend from the jnnclifiii of I'ark row and Uroadway ROUTE 
under Broadway, Bowhng (<reen, Uattery place. State street and Battery Park, 
with a loop under Battery Park and Whiteliall street. From there it is to pass 
under the East River to Furman street, Brooklyn, nnd thence under Joraletnon 
and Fuhon streets and Fiathiiili avenue to the junction <if riatbush an<l Atlantic 
a\vnut'>. The entire line is to Ik: underground. At the I'attery the lirouMjil 
line pa>-es under the Manhattan line so as ti) avoid a grade crossing. 

Three bids were received on July 21, K^^^- 

Une was from the UrtiokKn Rapid Transit i otnoauv. in the naujc of I<>hn L. BIDS 

RECEIVED 

Wells, an attorney of that coni]>an\ . lliis offered to do the work tor $7,000,- 
000 for construction and $i/xx>,OQO for terminals. 

The other two bids were by the RajMd Transit Subway Construction Com- 

pauy. one for $3,000,000 for construction and $i,OQO.rxKi ^<>^ trrniinals. the other 
l(ir S J .000.000 fur construction and Si.«xK),otx) for terminals. It will he recalleil 
that this company was engage*!, with John I'.. .McDonald, in the construction 
tlie Maiihattan-Droux hue. Doth these bids presented the following system of 
connecting service and transfer: 

Connecting lines over which the contractor will assure to any passenger a TRANSFERS 
continuous trip for a single fare not exceeding five cents witliout change of 
cars: The liii<-- jk rated ' r to bo operale*l by the Interborough Rapid Transit 
C'onlp;^^;^ . in tli< Boroughs r f ^frutliattan and the P.ron.K as now authorized, 
excepti-iL: ill 'A:c ci'^e wluro tlii- t -ntracfor shall have entered into an agree- 
ment wuh a coniKciiiig luic to carry a passenger lor less than five cents, tlie 
Interborough Company will not agree in such case to carry such passenger 
beyond Fifty-ninth street for the less fare. . 

Tl»e two bids were idouiical in all res]H?cls except amount, and the larger 
was acci>ni()anied by a letter from Mr. McDonald stating that if the Hoard 
accepted that bid he would agree to consfnirt an extensinti of xhe Manliattan- 
lirunx system from Forty-second street on J '.roadway south to I'nion Square 
for $iooxxx>, provided the contract was awarded to him before July i, kxij. 
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The Board acccfttcvl t!ic lowest bid, and the contract was executed September II, 
iyo2. Construction was begun November 8, following. 
ADVANTAGES The Board was of the opinion that two most important advantages would 
^'^ accrue to the city as the result oi this contract "The estimated cost of con- 

ACCEPTED ' 

struction of the proposed road is from $S,ooo,iaoo to $tojooofioo. By obtain- 
ing a responsible company, willin}^ to use in large part its own money, so tlial it 
could btiil ! tise road for only $^,000,000 of the city's funds, the city was saved 
the necessity of issuing $6,000,000 or nioro of l)On«ls. Afjain, liy awarding the 
contract to a company that could and did deliver, in accordance with the 
terms of its bid, a contract for connections and through service with the Man- 
hattan-Bronx railroad, it was assured that these two roads would always be 
maintained and operated as parts of one great system. I'y that auxiliarj- con- 
tract the qitr^ti III of a single frsrc was solved as to both <»f the nninicipn! rail- 
roads. One laie of five Cents will carry a passenger to all i>arts of the brooklyn- 
Manhattan and Manhattan-Bronx systems." 

About the middle of 1903 the Interborough Rapid Transit Gxnpany informed 
the Board diat it had made arrangements with the company operating the Fort 
Lee Ferry by which passengers could be carried over the rapid transit railroad 
and the ferry for a single fare of five cents, provided an rlcvatcd nvifj could be 
budt to connect the rapid transit viaduct wiili ilu I lu adwintages of 

this proposition were so obvious that tlie jioard readily agreed to the 
' extension. 

MOVING For several years the Board had under consideration the moving plat- 
PLATFORMS form question. Early in igo^ the proposition came up for btiilding one to run 

over the west end of the Williamsburg Bridge, along (7irand, Center, and Wil- 
liam streets to Wall, and then by some snitable connection to Hanover Square or 
Bowling Grctn. The device proposed was similar to that installed in I'aris in 
1900 and in Chicago in 1893. It consisted of moving platforms running 
parallel to each other but at different speeds, so that passengers could step 
from a stationary platform to a moving platform, and from that to another plat- 
form moving at a higher speed. A committee apixjinted bv the Hoard was 
favorable to the plan in general, but it was thmi^dif Ix^st to consider several 
details in reference to the route in Manhattan so that it would not conflict with 
proposed or possible rapid transit railroads. In the year following, the matter 
was again brought to the attention of the Board, with reference to a crosstown 
line to be built along Thirty-fourth street The Board expressed the opinion 
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that the value of such a line, if the system was practicable upon a large scale, 
could harfUy he a matttT of doubt. 

DiniriL; tlu year the IJoard received applicatitrti from the New York Con- 
m-ctini; RailrrKid for a grant to connect its lines in Brookhn with those of the 
New York. Xew Haven k Hartford Railroad in the Bronx, pas^g through 
the Borot^h of Queens and across Ward's Island and Randall's Island. This 
franchise was transmitted to the Board of Aldermen June 27, 1904, but was not 
apjiroved hy that lx)dy. 

llefore the oi)eniii); t!ic Snhwns- iin»\v known as Contract No. l) the EQUIPMENT 
Hoard caused careful investigation to be matie regarding the rolling stock and 
e(jni])ment that the Rapid Transit Company had contracted to fumisb* with a 
view to determine whether the safety of passengers was properly provided for. 
Reports showed that the rolling stock represented the best ^tatc of the art of 
car construction ; but it was tliought tliat cars constructetl entirely of metal 
were needed in order to elin'itmtc dangers from firr. The exprriments itisti- 
luttd by llic interborough Company in the construction of metal cars were 
successful, and many of these cars are now in use. The intention is to sub- 
stitute metal cars as soon as they can be completed and put m service. The 
snliway will then be equipped with a much better type of rolling stock than any 
other similar railway in the world. 

( arefii! attention was r.lso given ti> tlie system of «!<^«als nnd method of RENTAL TO 
pr.necting the third rail. .\ more exlendctl consideration of these features will be ^AI'* 
found in the chapter on "Equipment." 

The first contract provitied for the division of the road into four sections, 
and that the payment of rental sliould begin, in respect to each, as soon as it 
was completed and read> for operation. Tliese sections did not, however, agree 
w'lh the ponioiii: nf tlic mad as they were sticcessively put in operation It 
theietore became necessary to adjust the questions of tlie method of c<iiiii> uin^; 
reiual in respect to the successive parts of the road as they were opened. * >n 
November 3; IQQ4, a supplemental agreement was made by the contractor and 
his sureties, which provided that the agreed percentage to be paid by the lessee 
shcHild he calculated upon such proportion of the total cost of each section as 
the mnnber of feet of single track in the part ready for operation should bear to 
the total nundxT of feet of single track in the section 

III accordatice with the contract, the contractor had <ieposited with the 
Comptroller $1,000,000 in cash as security for construction. \Vlien the time 
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CASH approaclu i] fur tlu' opening of the rn.Kl, he reprr^rntcf! to tin- llnnrd 'U<- hnnl 
RETURI^ED retaining so large a sum to secure tlic cnnipieti»)n of \vt>rk which was 

very nearly finished. The Board returned the amount upon the condition that 
the Kcorities upon the bonds for $5,000^000, including the Interborongh Com- 
pany, would agree that their responsibility extended to include any liability that 
would have been covered by the cash deposits if they lia«l not been refunded. 
Tlic contract for the present subway contained the following clause: 

"The contractor shall not permit advertisements in the stations or that 
-Iki'I interfere with easy identification of stations or otherwise with ctticicnt 
ojicration." 

In regard to this tlie Board said: 

"This clanse was insertetl in the form of contract prepan-f! hv the Uoard 
because it was Ixlieved to be the part of wisdom to offer all |>M>».iUle induce- 
ments to bidder*; to tmdertake the nnvel and hazardous work uf building ihc rail- 
way proposed. It was thoiiglit that although it was extremely desirable to pro- 
hibit the use of advertisements in the stations, yet this consideration must give 
way to the more important consideration of securing a contractor. Every previ- 
ous effort of the city had failed, and it was known that the largest railroad inter- 
est- ill ilu t itv did not believe in the feasibility of the plans of the I'.oard. 
ADVERTISING Siiortly after the railway was put in operatinn Inrt^c advertisements, in 

some casts coming down to tlic floor, were uiiixed to tiie walls of the stations by 
the firm of Ward & Gow, acting under an arrangement made between them and 
the Interborough Rapid Transit Company, the terms of which the latter have 
declined to communicate to the Board. Tliese advertisements were of strong 
colors, and if brought in close contact with the name tablets in the stations, were 
thought to Ije likely to obscure them or confuse the eyes of the passengers." 

In reporting npon this subject the chief engineer of the Board said: 

"From a stndy of the operation of the toad since its opening it is apparent 
that it is very much more difTicult for passeniic r> on tlie trains to locate the 

stations in the subway than it is on the elevalcl railrna<ls. where pa^isefitrers ran 
recognize the locality troiu tlie surrountling buildings. Between tin stati'ias in 
the subway there is nothing to warn the eye of the passenger what point he is 
approaching. Except for some peculiarities in the shape or color of stations 
which are not very apparent to unobservant or preoccupied people, the names on 
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the station walls arc the only means of identification. It is therefore most csscn- 
tiat for the easy identification of stations that their names should be clearly 

visible." 

The counsel of ihc I'oard said tliat the full duty of tin- 1' lard would be 
pcfnniHHl if it tf>ok pains to sec that the advcrtiseuKiits ilid n in tact "inter- 
fere with easy identification of stations, or otherwise with ertieient operation," 
leaving it to the lessee to defend itself in court against any attack that might be 
made. 

Arrangements wtrc made by the Board tor the acfjuisition of rights of entrances 

THROUGH 

way for station entrances at Astor place, (irand Central, and Forty-second street pi^ivy^jg 
and r.roadway. At the latter station, "Tim.-s S<inarc," the o^vncrs of the prop- PROPERTY 
etly agreed to inaintain an ciuratice through their buildmg at all hours of the 
day and night, and to keep it suitably lij^'htcd. The Board therefore authorized 
the contractor to omit one of the kiosks planned for the corner of tlie street at 
that point. On this general subject the Board said: 

"At certain other points entrances to private property ha^-e been under dis- 
cussion, and it is the desire of tlie Board, so far as possible, to do away in pres- 
ent and future subwavs with entrances that wcnpy ilic public streets. On 
April 14. if)04. the r.fi.ird n l iplod a resolution that it would consent that 
entrances to stations from private property should be jjiven free of charge 
where, in the oi)inion of tlic Hoard, such an entrance would be for the benefit of 
the traveling public and would not be for other reasons objectionable, provided 
that in all cases the expense connected therewith should be borne by the appli- 
cants, and i)rovided further that such permit should be revocalile by the Board or 
Other legal authority acting in its stead for the city of New York." 

In the fore},'oinp we have only briefly metitioneil some of the most impor- 
tant .nets of the Rapid Transit Commission from the date of the letting of the 
contract up to the present. After ten years of hard, incessant toil the Board 
was now to see the completion of the first portion of its task. 
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OPENING THE SUBWAY. 



OPENING T^*^ ccrtiiionies incident to the opening of the Sul)\vay took place in the 
CEREMONIES City Mali. October 27, ujo^. Mayor C.co. li. McClellan. with Archhisliop Fark-y, 
lf<l the imwi^ion to reserved seats in the Aldernianic ("hainber. FoHowinj; 
them were i 'resident l ornes of tlie Doard of Aldermen with Coadjutor Bishop 
Greer; President Orr with Father Lavellc of St. Patridc's Cathedral; John H. 
Statin with ex-Mayor VanWyck; Comptroller Edward M. Grout, and Deputy 
Comptrollers J. W. Stevenson and N, Taylor Phillips; Morris K. Jesup, Wood- 
bnry Lanpdon, John Claflin, Charles Stewart Smith. Anjjust l*ehiioiit. John R. 
McDonald, William Barclay Parsons, Edward M. Shepard. AUktI I'>. Board- 
man, George I-.. Rives, George S. Rice and II. A. D. Ilolhmnn. A large num- 
ber of other citizens were present. 

After a brief address by President Fomes and prayer by Bishop Greer the 
Mayor said: 

MAYOR "Without rapid transit Greater Xew York would be little more than a 
McCLBUAN geographical expression. It is no exaggeration to say tlwt without interborough 

connnnnication Greater Xew VorK would never have COme into being. 

"T!(e present !)• imrl.tries of our city inchuled, fin years n^o, a multitude of 
independent and iKttio);eneous communities, wliich would have continued, in 
all human probability, to work out their own destinies independently, had it not 
been that modem genius and modern enterprise afforded their population the 
possibility of movement. 

■When the Brooklyn Bridj^e was o]kiu<1 lireater New \'ork was bom, 
l!viry addition to transit facilities has a'liled to her fjrowth, which can only 
reach its full developnn nt xvlvn % complete system of rapid transit shall be 
rapid in fact as well as iti name, • * • 

"We have met here to-day for the purix)sc of turning over a new page in 
the history of Xew York ; for the purpose of marking the advent of a new 
epoch in lier development. If this new underground railroad that we are 
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about to open proves as popular an<l as successful as I confidently expect it to be, it 
will only be the first o£ many more that must ultimately result in giving us an 
almost perfect system of interborough communication. When ^t day arrives 
borough boundaries will be remembered only for administrative purposes, and 

New Yorkers, forgetting from what part of the city they come, and only con- 
scious of the fact that they arc the sons of the mightiest metrop<>lis the world 
has ever seen, will be actuated by a common hope and united in a common 
destiny." 

Chief Engineer Parsons, on being introduced by the Mayor, said: 

"I have tile honor aiul very great pleasure to report iliat the rapid transit 
railroad is completed for operation from the City Hall station to the station at 
One-hundred^nd-forty-iifth street, on the west side." 

President Orr said: 

"Mr. Chairman— On behalf of the Raind Transit Commission, whom I mr.Orr 
have the honor to represent, I congratulate you, and through you the people of 
Ntnv ^^l^k, up>on tiu successful completion of a large part <»f the fir-* ilirisii of 
the great work conli-kil M our care a few years :i<:o. 1 think it is unntccsbury to 
occupy your time m speaking of the subway tiiat you are about to open to the 
public, a« it will soon speak for itself, and m a manner that I believe will carry 
conviction to every one who investigates it or enjoys its benefits, that it is in the 
line of an ideal system of local transportation for this city, and indeed I may 
add for all large cities where time, comfort, and safety are considered essen^ 
tials. ♦ * * 

"It is unnecessary to argue, for 1 think it must now be apparent to every FRANCHISES 
thoughtful mind, that among the most valuable assets a large city can possess 
are to be classed its franchise rights. This opinion has not always prevailed 
eitluir here or in cities of the Old World, and as a consequence, many of New 
York's franchise rights have been disposcfl of without giving due consideration to 
future possibilities, which, if tiiuler her control to-day, wouM hi' of incalculable 
value. I use the word "incalculable" advisetlly ; for it is very s,afc to sriv that in 
things American it is impossible to forecast the future for a single generation, 
indeed I might say for a single decade. Will any one undertake to picture the 
Xcw York of thirty years hence? In ^h of the civilized countries of hiter 
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vcars llicrc is only one jjrval ii)cli'0|j<jliiaii city, largely the result of improved 
methods of iiatkmat transportation, aiid all roads lead up to it in which are een- 
teriH] tlH' ciUture. tlie refitiemeiits, and the wealth of the nation. Jiut as Lon- 
don is the inetropoliit of Great Britain and Paris of France, so Is Xcw York 

the nictn«iM»lis of tile I'nilcd Stairs. 1 kn>»\v we haw many large and f;ro\vin>» 
cities, but it we aro true tn ■inrNi-lve> and <1ij n>it overUM)k t>r recklessly cast 
aside uur ui>|K>rtiuiitit.-s, this cciuiitry ot ouis, great as it m-, can only have one 
Xcw York. 

"Whh the i;rowth of the eity h$ franchit>e rights increase in value, and 
hence the ncetl of their pcriocUc readjustnHiit »u tliat the city may enjoy from 

tinte !<• time its fair ;>n'|j4Mti(ni <»• tin ineuast it lu lps to create. I <|f> nnt wish it 

111 Ik mukTsiiMx] that I iiu'rm tranehisc ri)j;hts siiDuM he (leiiiol l<> e.irefnily 

c> 'M>-i(lere<l cnterprisis at their lair value when applied for, lor enterprise stiuni- 

iait s develojJUK iU ; hut enterprise should nui object to pay at fixed perio^ls of 

ftitiire rcadjustmetit its fair proportion of tlie uicreasc predicated on the con- 

<litions as they will then exist, else the errors of the past, which in the lijifht of 

lo-i'ay \vc nosv diplore. would tail of correction. 

PENNSYL- "W lio could liaw loritold. 1\\ent\ -rt\e \tars nj^o. that oiu- of our TT^ st 

VAKIA j,||.„ jitanl railroad s\stems would luake ap|)!icanoii 1<i '"lUer this eitv in luu- 
TUNNELS ' ' 

uels under the streets, at a 4U|iih below their surface tliat would not interfere 

with any present or ))ros])ective street ptirpuse, and a.;;i-ee to pay for the 

privitegc an annual rent per mile of single track jirreater than the anniial net 

earning power per mile of almost any steam railroad in the United States ; and 

w ho w ill undertake now to estimate what will be the fair value of that tranchtse 

t\\ euty-tivf yoars hence, v.hich is seeund to the city throui;h the iutroihiction 

into the aurieniciil of a jirovision for readjuMnieiu at the end uf that i»erio4l? 

It is an imperative obliK^uion, re.-.iiu^ upon tlu>Stf endokvctl with the authority to 

g;rant franchise rights, to protect not oidy the present Imt also tlie prospective 

values of these nv^st important assets. 

SUBWAY **And I am also led to l)elievc that snbw rn •'onstruclion under municipal 
CONSTRUC- 
TION ONLY ''^^ 'K'^'^hip is oldy in its first staye of dewlopmcnt. Ivvery chy is divide^! info 

BEGUN t\vi' •>;iial stcuous. tlu' business afd the rcsi<kiui;d. and the lar<;<T the city the 

further these sections will be apart, an«l j)assens.HT transportation is an itnpurtant 

factor. Surface railroads arc serviceable for sitort distances, and will always 

liave their place, but they are not applicable to long distance street travel. At best 

they are an aggregation of grade crossings, subject to continual interruptions 
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that cannot be obviated* nor can dependence be placed upon reaching a destina- 
tion at a jjivcii tinn-. 

"It caniKit be (iciiK«i that tlcvated ratlnta«ls liave proved of inestimable ELEVATED 
\aUic in hastening the city's development, and also a great personal con- 
venience as to time; but they are unsiglitly in appearance, interfere with li^ltt 
and vcflttlation in the congested streets, in many instances injure the value of 
aljf.llini,' property, and at times are subject to ^ delays through atnioS' 

])h'Tic cliaii:;es. I «juestion whether further elevated laiiroad-lmi'dinjj \v:!l have 
many advocates in the future, excipt in sparsely iidi.ibiteil outlvitiu ierrit<iry. or 
for britlgc apprt»achc.s, or lliat it would have been atlvocated, in the first 
instance, if the electric conditions of to-day had then obtained. In subway pas- 
senger service all these objectionable features are diiniriated, and tlie promised 
'Harlein in fifteen mintitcj,' and other places in proportion, xia subway trans- 
]K>rtati(<n. has passed . beyond the realm of conjecture and become an estab- 
lished tact. 

"1 alsi> ilcsire on behalf of the Lunjnji.ssion to express the hope that in fuiuri pipe 
suliway constniction the city will make provision for the installation of j)ip»- GALLERIES 
galleries along the routes. It is true that these pipe galleries are not in any way a 
rapid transit requisite, and are, therefore, outside of the province of the Com- 
mission to construct, but they couUI be put in i>lace .it a mhumum of cost dur- 
ini; tile pnteess of tunnel excavation, woultl prevent the inronveinenre of run- 
tinual street distinlianee in the future, and would, we believe, prove a proliiable 
source of rcvetmc to the city in projwrtion to their cost. It has always been a 
regret to tlie members of the Gimmission that permission could not have been 
obtained to install pipe galleries in Xcw Elm street and lower Broadway during 
subwa> C'lnsiruction, ljy way of practically demonstrating the convenience and 

rcveiuie to l>e derive<l from sucli a sy>tem. 

"When, in i8r)4, the Chamber of Commerce, tliat time honored f,'nardiau of CHAMBER OF 

COMMERCE 

the comnurcial interests of tliis city and State, realizing the need of enlarged 
local transit facilities as a means of retaining the prominence New York had 
already acquired and of insuring its continual growth, earnestly .idvocatcd the 

btiildi:)!.; .'( subways throuijh whieli electric trains could be run at high rates ol 
s[>' I ' t'vry adopted the plan <.>t nnmicipal ownership tiiat the late Al)ram S. 
Hewitt, when Mayor of this city in i888, had urged withmit success. Happilv 
Mr. Hewitt was tine of tlic Chamber's most prominent inemliers. anil, guided b\ 
his intelligent supervision, and assisted by the late Judge Henry R. Beekman. 
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the Chamber fonnulatcd the present Rapid Transit Act, under whidi,* with a future 
few subsequent amcndiiiciits, the Rapid Transit Commission is now opcrritinc;. BENEFITS 
It is unneccs'^ary at this tinu> to enumerate its yirovisions — they are pretty weii 
known— hut when this city is in the full cnjoynunt ol its own system o£ rapid 
transit, a s) stem not confined to one or two localities, but so comprehensive as to 
embrace the whole of Greater New York, which will transport its citizens from 
one station point to any other station point for a single fare (as I firmly believe 
will be the uhiniate resuU), which will increase municipal revenues through the 
development of places that are now ccmipjirativtly \\a>lc. wliich will help to . 
safeguard to Xcw Vorl< lier well-earned position as the financial and commer- 
cial center of ilic United States, and all tliis at a mere bagatelle of cost to the 
treasury of the city» then, and not tilt then, will the genius of Mr. Hewitt and 
the enterprise and energy of the Chamber of Commerce be fully understood. 

"Viewed from the standpoint of to-day» it is a singular fact that only a t-iunicipal 
little more thrjn four years r\go subway construction under nniniriprd owner- 
ship was n-i^at'lcil witli ^ii-picinn and distnist by \h'<>c V.w-^Av idii-.titlrd with 
local and national passenger transportation, and, as tar as i iiavc Ucri able to 

discover, with the single notable exception referred to above, by the prominent 
financiecs of that period. If it had rested with the men controlling these great 
interests, I think I am justified in saying that municipal rapid transit would 

yet remain an unsolved problem. 

"It is. therefore, with a feeling somewhat akin to gratitude that tlic Com- 
mission makes record of the fact that on January 15, 190Q, Jt)hn B. Mcl>onal<i, 
neither a railroad num nor a financier, but a contractor identified with large 
undertakings, after making a careful study of the situation, had the courage of 
his convictions and made an acceptable tender for the franchise contract and 
lease which the Commission were empowered to grant. 

"Immediately after the contract was awarded, August Belmont became 
associated with Mr. McDonald and organized the Rapid Transit Subway Con- 
struction Company, by whoni the subway has been built. 'I'liat the work iuis 
been rapidly, admirably, and willingly jjerformcd is certified to by our engineer 
cori)S ; and when public inspection is made evidences of refinement, comfort and 
saf«"ty will be observed that are not to be found rjiiywherc in like structures. I 
am ni*t in the confidence of Messrs. McDonald and Bcimont as to the present or 
prospective financial outcome of their undertaking, but I am sure I express the 
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hope of the mcnilK-rs of the Cuiiiiiiibsion. and of i vcry New \ork citizeiu lliat 
their courage and enterprise may reap a Very generous reward.'* 

Mr. Orr then paul a very warm tribntr to Mr. I'arsons, the chi»-f ensimvr of MR. PARSON 
til ifmimission, who linrl hvvu ckott ?1 to the ptisitioii on tlic day the I'.oard 
iMf^anizcd, as follows: "Tlic Conunission i;. rrs]>onsihlc for lite Mibway route. 
Tliiy were coiurolltd in a measure by thi. aniuiuit of money at ihcir dispo»itioii. 
and by the previous findini^ of the Ap|x-llate Division of the Supreme Court: 
but the merit of the plan of construction and its supervision from beRinninK to 
end is Mr. Parsons* alone. W licn we consider its twenty-four miles of length, 
nmniiijj thronjjh s'>nie of tin Imvv si and most cont;islc(l siclions of th*' city, 
(he nature of the jironnd. lar.nily ui iv rk fdrmaiion, the snperstrmtures to be 
carrie<l. eonsjstinj; in nio,st part of water and }ras mains and surface railroads 
(the operating of which latter was not suspended for a single day), the difRcult 
sewerage problems involved, and then the final resuh, it is not to be wondered at 
that Mr« Parsons" professional rcpntation has passed beyi^nd llie eotdines of hi- 
native city and reccivcij well merite<l national and international reeoj^niiion. I 
ne\er returned from any of my visits to the <;if)'.vr»v <!nrinji the i)ro^,^'-cs.. r,f the 
work without Ining more and more impressed with the itiagninidc of (he engineer- 

m 

ing difficulties presented, and the magnificent manner in which they were beini; 
overcome. As long as the snbway is made to render service to the people of 
New York, the Cliambcr of Conunerre, Abrani S. Hewitt, John 11, McDonakl. 
August Pielinont and William Harciay Parsons should be held in remembrance as 
household words. * ♦ • " 

Joiin H. Starm briefly reviewed the work of the Commission since its incep- MR. STARIN 
tiou in 1894 and then said : 

"Since tlie execution 01 tlie contract !)etwce!i the cilv and Mr. Mcnonalii. on 
(lie J I St <>f i 'l lirnary, lynio. the work <H construction lias hcL-n carried * >n erUirely 
un<kr the iuixTvLsion of this Commission. Jhe iSoard lias continued, wilii 
only a few changes in its membership, practically as at that time, and I may 
safely say that it has been as devoted to its work as if the railroad was being 
constructed with the money of its ir.< nilKrs. W inter and snnnner, in si-.ts()n 
anri out of season, it has met both as a full r.oard, 'it winch hnndrt'<ls i<i scs- • 
siotiN Iiave been held, and in committees, of which tin iiKitiiiLr^ .ire uitlKuit 
number. Am! at all times its members have giveti a patient aiul L\j)rrt care 
and attention 10 even <iuestion, no matter how trivial, that tnight in an> way 
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ati'cct tlic quality and value and uscfuliu'!<s uf th« great railroad system that IS 
to-day thrown opLU to the jjuhhc. * * » 
PUBLIC "Since llie !>i^niiig of tlic first contract in lyoo, a great revolution in public 
opinion has taken place regarding city travel. My mind goes back to the time 

CHANCED 

wheti the Commission of 1891 first came to the conclusion that underground 
rapid transit was the only cure for the ills that traveling New Yorkers were 

lu'irs to. In those days the niiinhcr of persons who believed in an underjjronnd 

constructiciti was mf^st limited : itidt'rd, it niif^ht have hrvA comprised in a list 

made up ot llic Commissioners thcinselvis. their engineers and assistants, and a 

few who had given the matter sonic study. Even among those wlio in the lew 

subsequent years came to believe that such a plan was feasible and desirable, 

there were few sanguine enough to expect its constructton; and to come down to 

iQCxj, even after the contract was signed, many could be found who said they 

did not e\p<ct to live to ride on such a road. 

MANHATTAN- sooner had the first great work been well startetl th.iii the lioard con- 

BROOKLYN fidtntlv laid out a second one to bind logclher vvitJi Maniiattan, by a subway 
EXTENSION 

and tunnel under the East River, the gfreat sister borough of Brooklyn, which by 
consolidation, had become a part of the greater city, and over which the powers of 

the Doard ha<l been extende*! by legislative enactment. So thoroughly had the 
value of the underground idea been demonstrated, even at this time, in January, 
ifjoj, that a contract was secured by the Hoard for the city upon surprisingly 
favorable ternis, and the Rapid Transil Subway Construction Company con- 
tracte^l to build the new line for $.^,o(X),qqo, although its total cost will undoubt- 
edly reach $io,ooo,ooa • * • 

"So the great work was commenced, and so it has gone on. Tluit it has 
been successful beyond the foiulest anticipation of its early advocates is cause 
for universal rejoicing. I'.ut, in the midst of that rejoicing, let us not forget 
the men who loughi the battle and won the victory. Let us remember McDonald 
the contractor, and Belmont the capitalist, and William Barclay Parsons the 
engineer, and above all and bej-ond all let us remember Alexander E. Orr, tlie 
president of the Rapid Transit Commission." 

MR. John B. McDonald spoke in part as follows: 

McDonald 

* f; « "The discussion and final building of the subway lias iiecu coinci- 
dent witli an evolution in public allairs in New York as marketl as this great 
work. The city has grown from a p<:>pulation of i,500/xx> to 3.500,000, the 
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ttuildings from six to thirty stories, and commercially the Gty o{ New York 

now stands in the front rank in the world. 

"Winn the final work of ]»R']>arati<iTi lirtfl been concluded and the Rapid 
Transit Commission had lurniulatctl their i>pccifications, prepared Uieir plans, 
and advertised for proposals, my work began. It would be rank conceit to say 
diat I did not approach this great undertaking with many misgivings as to my 
ability to accomfdish the task; but I believed it practicable, necessary to the 
city, and, after careful study, determined to become a bidder for the work. After 
fair competition the contract was awarded to inc. 

"The \vi irk o\ org^anizing and giving a bond lor the faithful performance of 
my contract tinally resulted in bringing to my aid the distinguished financier, 
Mr. August Belmont, and hi» associates, and the organixation of the Rapid 
Transit Subway Construction Gimpany, whose generous support and co-opera- 
tion I have had in carrying out this important work. 

"Til \hc -iiif' divi-inn of the v, .irk, tlierc were brought to my aid as sub- 
contractors, men of niraii^. aliility. and experience imt surpassed. What greater 
conipiiment can I pay lliciu than to say: 'Btiiold their work ?" * * • 

August ISclmont said that in an undertaking of this character there "is MR. BELMONT 
en U'^li credit * * * to j^o rottiiii." Aftor praisincT the courage, patience, 
industry and iiUcliigentc ui those who liad luniediy carried the plans to com- 
pletion, he said: 

"AltemiJts to install an lUKierground system ot railroads in the city of Xew 
York began many years ago. There had been some legislation and even some 
wmie prosecuted under such legislation, but the legislation and the work alike 
were inoperative. Until the present proj-ct was conceived, no real progress 

was made. Although inuth tin.L .nid thought had been wasted u{)on these previ- 
ous attempts, the resulting failures did not. as is frequently true of failure, i v.r- 
nish any suggestions for ll>c guidance of those entering upon what, to all intents 
and purposes, was a wholly new undertaking. 

"Almost insurmountable difficulties stood in the pnth of the enterprise. The difficulties 

OF 

questionable right of the city to incur the obligations necessary to be aseumed coNSTRUC- 
imon its part; the uncertainty as to the legal rights of abutting owners; the TION 
difhcultics of carrying the subway through >■ lil orctipied by innumerable 
obstructions of pipes and wires; the fact that the work had to be prosecuted 
without interference with the operation of surface transportation lines and gen- 




tial sTirtacu traffic, wliicli reqiiiri-tl the uiiintcrrnptod use oi tl>c tlii«rcmj;Iitar'.'> 
uiKlcr whicli the siihway was to hv ronstructcd — all combined lo give |iaii2>v 
even to the most pronuunced cuthuMasin. 
FINANCIAL "Nor (lul die solicitude as to success end with the decision to |>rocccd. At 
all points in the progress of tlie work great care was at all times requisiite lest In* 
unwise counsel and dedsiona^ cither in the physical or financial pn^iiecution of 
the work, there might result a C'illai)sc which would defer iiidefiiiitt lx thi> com- 
pktion t>t a work so es-sctitial to llie inuniciii:il well Inmu' of thi> iiietri >)M»ljs, 
whoiic true development was hemmed in by tlu- rivcra at its very threshold. 

'"It was only by exhaustive prej>aration in almost ittfinite detail, both in the 
engineering and in the transportation and in the financial departments, that it 
has been possible for this enterprise to proceed to a successful termination 
without serious intemtption or embarrassment ami with cre<lit to all iden- 
tiikd witli it. 

NEW AND "If any especial credit is due to my associates and myself, it is that the 

UNTRIED fiumicial en<l committed to our care retiuircd the exercise of a kiuil of CiUiraue 
VENTURE , . 

not frvcjucntly demanded for an investment. It was a new and untrie«l venture. 
Xo one had yet been willing to assume the risk in order to enjoy the possible 
rcsnlting henetits and profits. The dangers attending its undertaking were clear 

and tnnnistakaMe ; nor was the outcome fjuaranteed hy any experience upon 
which it was ]M>ssil)te to r' ly. It was essential In-fore a decision t<) jijo |V>rward 
could l>e reached, to elinnnate, as far as possible, all api>areut elements of prob- 
able failure. 

"With all this I am entitled to add» I think, and I add it with no tiiconstdi-r- 
ahlc pride, the initiation and prosecution of the work have not involved any 

excessive capitalization. The capital represented by the par of the stfjck issued, 
tofretlier wilh tlii" riblipations issued by the city, rrprewnft; substantially the 
co.st of tlie mvestment for construction, etjuipment, and mstailation oi the sub- 
way and the railway. 

OBJECT "It is ray judgment, too, that the claim is not extravagant tliat the plan and 
LESSON execution of this work have set an example which may fitly serii'e as an 

object lesjion and a staiidard for similar quasi -munieipal projects. 

" Tn lliis ca«c the City of Xcw York was. by approi>rir!te Icfjislati' ii. nn?finr- 
i.Tcd lo extciiii its credit by the issue of municipal .securities, for the butUiin;,' of 
the subway, but that was ihc limit of its participation. Even litis risk was 
rcfhiced to a minimimi, because mtmicipal securities were to be isstic<I and the 
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proceeds dcvuted to the payment tor the subway only as results, rigidly 
required b> tin- contracts, were forihcr.niinL; frmn the contractor. 

"The ()t\ !i.i<l, Ixfnrc c!itrrinjj up'ai llic undertaking, a substantial liu.ir- GUARANTEES 
antce of pcriortnance by tlie contractor. Added to this protection there was CONTRACTOR 
demanded a much more substantial guarantee, not only tiiat the interest upon 
these securities to be issued by the city would be met, but that, through the 
accumulation of a sinking fund to be provided by the pi is interests, tiie total 
nnniicipal capital invested would be ultimately repai<l. Jn the end. the subway, 
constructed at the expense o£ the city, will be delivered to it free iroui 
obligation. 

"At a time when ttwre are so man) ill-digested and ill-considered plans 
under discussion, having for their object not only municipal ownership, but 
mimicipal operation of transportation lines, the State of New York has reached 
the true solution of this problem — that nuuncipal partici])ation is justified to the 
ext»'M» of furnisliiuc; credit tor tin construction of such a ^\ork, but should stop 
shi.>rt ot the oj^jcralion of tlie property when constructed. To private interests 
should be committed the risks and the burden as well as the profit of construct- 
ing, equipping, and <^rating the road, the latter not being within the govern- 
mental functions or other legitimate province of municipalities. 

'"I think I am entitled to take you frankly into my confidence and say that 
notlnn^' in my career ha.s ptvcn me greater pause than the fpiestioti as to w hether I 
should permit my firm t«» assmne financial Iciadership in this underlakinp;. It 
was not alone on account of the larye sums of money it was necessary for me 
personally to risk in the new venture. Comparatively, that was not of first impor- 
tance, for it was essential in a woric as vast as this to secure extensive co-opera- 
tion on the part of other financial interests, entitled to look to me in large degree 
for its success, which no preliminary investigation, however comprehensive and 
intricate, could assure with absobUf rt rt.Tinty. 

"My associates and myself, liowever, liad complete confidence m ilic exhau*- PRELIMINARY 
tive prelimJnaiy investigation, conducted at great length and with great care ii'VEsncA- 
and liaving assured ourselves that tlie work could be completed within the esti- 
mates, we were willing without hesitation to assume the further risk, sup- 
posed by many at the time to be the main risk, that the g^rowth of the City of 
New York ^^onld be sufficient to justify die providing of these new facilities 
for transportation. 

•'Now that the work has been completed and the subwav, or, rather, this 
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splenflid arcade, is formally opened, although not a passenger for hire has yet 
been carried ujKm its tracks, being entirely assured of the success of this enter- 
prise, \vc have in contemplation plans for still further adding to the rapid transit 
facilities of the system of elevated and subway lines now united. 

"This great metropolis has now rid itself of the Ixonds that heretofore have 
limited and impeded its growth, and has included within itself, in all but legal 
description, a vast adjacent territory." 

SUBWAY After benediction bv Archbishop Farlev the Mavor said: '"Now I, as 
DECLARED . ' i . . 

OPEN ^I^yor, in the name of the people, declare the subway open." 

Mr. Belmont handed the Mayor a mahogany case, saying: "T give you 
this controller, Mr. Mayor, with the reqnest that you put in operation this great 
road, and start it on his course of success, and, I hope, of safety." 

The first train started from the City Ilali station at 2:34 P. M. 




iSth sTmrr statiox — k. y. tuawAV. 
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CHAPTER XVIIl. 
FUTURE RAPID TRANSIT IN NEW YORK. 



During the past five years, or since the completion ol the plans for the pres- 
ent subway, a brgc part of tin. time of the rnnmiission has Ix'cn taken tip with 
the consideration of rai»iil trai)>;t selieitieb iDr the future. The work already 
accoinpUsheU was only looked uix>n the bcguxnnig of a system of transpor- 
tation that will ultimately embrace every portion of the city of Greater New 



The result has been the selecticn of new routes that extend to all parts of NEW routes 
the city. The choice involved long and painstaking study. Natural advantages 
and the natural trend of population must be weighed. The rehitinn of one sec- 
tion to another, and with Manhattan as a center, must be kept m mind. The 
lines must be so selected as to permit of expansion in the fttture witfuMit d»- 
turfaing the efficiency and symmetry of the system as a whole. 

In the spring of 190a Mr. Orr» the president of the Beard, requested the 
chief engineer to prepare a comprehensive plan of rapid transit for the whole 
dty. In giving the instruction he said: 

"The public has come to recognize fully the wisdom of development of the 
rapid transit facilities of Greater New York an J i>i the use of its street prop- 
erty lor rapid transit purposes upon 3 i^eneral ami iar-Hceinp; plan. Rapid tran- 
sit franchises, it is now beljtvcv], ought to be granted with reference to a sys- 
tematic treatment of the subject under the guidance or initiatory control of a 
Btn^c body like this Board, with a tenure sufficiently long to assure not only 
the adoption of a comprehensive programme, but also, at least in part, its execu- 
tion. This idea was embodied in the present rapid transit act, providing, as it 
did, not onlv for niunicipa! construction of new rapifl transit railroads, httt also 
for the grant uf rapid transit franchises to companies operating existing 
lines. * * * 

'Tt is, therefore, clear that the public now has a right to expect from this COMPLETE 
Board the preparatkm of a general and for-reaching system of rapid transit oov- ^^B*'^ 



York. 
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cr\n<i t\w V liolf oily of New York in all its five boroughs, ll was in rtiitioipa- 

ihm <»i' thai work that tlu' !!< arc! in Jaiuiarv last asknl the Mayor ami Lonip- 

trollcr lor carh infonnatioii as tu the cxlciil to whicii the debt limit and other 

necessities of the city would permit rapid transit extension in addition to the 

Manhattan-Bronx and Brooklyn-Manhattan roads. When that information 

sliall be received the Board will be better able to decide where the next rapid 

transit cx|H'i»(liturc shall be placed. 

RESULTS "The lar-rcac!iini,' plan 1 have sn-^-^'cstfii not. of course, he carried 

EXPECTED 

owl al once. > a , [iLTliajK. completely carried out lor many year'-. lUit if such a 
plan l)c now w isely preparetl, and the streets of New \'ork be dedicatetl to luniicl 
railroad pnrposes with a proper regard to the long and. no dodit, splendid 
fnture of the city, two things may be reasonably expected: First, tlial rapid 
transit construction will proceed upon the fines so laid down as rapidly as the 
means of the city and the anionnt oi |>rivatc capital ready t'or rajml transit invest- 
ment w ill [lerinit ; and, second, that r"!ativt ly nnimport:nil franchises w ill not be 
granted in snch way, or special routes be so devised, as to prevent or obstruct a 
pernumcnt and sufficient programme. 

"It is my conclusion from all this titat, in laying out the East Side line you 
sliould study the whole rapid transit situntion of all five boroughs, and that 
your report should aid the Board to prepare and submit to the local authorities 
the comprehensive plan for the entire city that I have suggested, tiie .same to be 
carried out in sections or instalments, as financial conditions shall from time to 
time permit" 

In February and March of the fdlowing year the cliief engmeer reported on 
comprehensive plans for rapid transit for the boroughs of Manhattan, the Bronx, 
Brooklyn and Queens. From these rq>orts the following passages are taken : 

INCREASE OF "Tremendous increase in passenger travel on all lines during the past year 
clearly indicates that when the present subway system, now under construction 
from Brooklyn to the Bronx, is completed, it will almost be immediately con- 
gested, so that no great amoimt of pern»anent relief can be counted on. In 
order to meet flu irrowing and imperative demands lor increased facilities, aris- 
ing from the natural growth of our city, it is evident that new lines slionld be 
laid down now and put under construction as soon as possible, and tliat steps 
should be taken to improve the existing facilities so as to permit them to carry 
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the iiicriasfd burden during ihe lime when the new lines arc being con- 
structeil." 

Tlic report Tccommemtcd that the present sulway be extended wwtU from ROUTES REC- 
Fortysecond street along tlie genera! line o£ Broadway, or parallel thereto on ommekded 
the west ; and by extending it north from Forty-second street, at Pairk avenue, 

along Lcxinjitoii avcniu- to ( >nc-lum(lR(I-:iti<l-f()i l_v-ninth street. It was also 
proposal that branclios sluuild W c :vtriutiil from Broadway to the Pennsvl- 
vania Railroad station at Seventh avenue, alonj; ( •iie-luindred-and-tenth stint to 
Lenox avenue; from West Farm$ in the Drunx to Waketield; and alonjj the 
Southern Bottlcvanl and One-hunflred'and-dghticth street. A connection between 
the Bronx Park line and tlie Manliattan elevated was reconuiiended from Brook 
avenue along Westchester avenue to Third avenne. 

It was proposed to increase tlie niliiilx r of lr;(i k< on the St r .iitl niid Third 
avenne elevated roads; to extend the Sixth a\enue r<r.u\ ri1 114 ' hristopher 
street 10 Greenwich street; Ui atUl aiiotlKT track to the Nintii aveinie road, and to 
connect the elevated system with a subway to be built along Tenth avenue to a 
c<Hincction with tlic present subway at Seventy-isecond street; and to arrange 
connection with the railroads terminating at tlio (irand L'eiitral Station. 

It wa- - „'L:i^?ed to provide an extension of the New York Central tracks 
south iroin l iity-ninth street and Kleventh avenue hy an elevated structure 
aioiiy their proeni rijjht of way or ixvssibly along West street to the Dattery. 
To cun»truri a branch o{ tlie Second awnue elevated along Sixty-fourth street 
and over the BlackweD's Island Bridge, with provision for future extension of 
the line. 

In lln loklyn it was proposeil to build a suluvav under Nassau and Orange BROOKLYN 
streetv and the Mast River to Maiden Lane in Manhattan ; thence alonj; William, f**^^^^^ 
( i nter, and * irand streets to the entl of the W illiamsburg 1 Iridic. This was 
intended to pnnide a loop for the elevated roatis of ]'.ro<»klyn by way of the 
Williamsburgh Brklgc and this second tunnel. 

The elevated trains were to be removed entirely from tlie Brooklyn Bridge, 
and the trolley cars transferred from the roadway to the orij;inal bridge tracks, 
therein restorinj; the roadways to the exclusive use of vehicles. To connect the 
Second avenne elevated with the elevated ttrncnin- of the Willianisbnrj^h PiridRe, 
To build an extension of the present subway from Flatbush and Atlantic 
avennes to Prospect Park and Plaza, and ultimately further. Also another 
extension from the same point along Fourth avenue to Fort Hamilton. A tun- 
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nel from Atlantic :i\rnue to Whitehall street in Manliattao, Also extension of 
the Brooklyn elevated system in various directions. 

The report of Mr. Parsons made no provision to connect the Borough of 
Richmond with Manhattan; the reason for this vras that the great expense 
involved was entirely out of proportion to the population to be served. 

The plans, as finally decided upon by the Ra|iid Transit Commission and 
tran?;m!tted for approval to the DDarfl of Aldermen, until that Buard was super* 
seded by the i3oard of Estimate and Apportionment, were as follows : 

THIRD AVENUE ROUTE. 

This route begins in tlte Bronx near Lincoln avenue and tlic Soutlurn 
Boulevard. A double track line running from there under the East Rivet- 
reaches Thii'd avenue at One-hundred-and-twenty-eighth street. From that 
point it runs as a four-track road sotitherly under Third avenue and the 
Bowery to GMlham Square. At Giatham Square the narrowness of the streets 
compels a division of tracks. Two tracks will run southerly thn ngh the Xew 
Bowery and I'carl street to I'.road street, and tliencc under South street to the 
Battery. Two tracks, diverging at Chatham square, will pass down Park Row, 
Nassau and Broad streets, joining the other tracks in Broad street near Pearl. 
Two single-trade spurs are provided to connect the main line, throi^h Thirty- 

fiftli and Thirty-sixth Streets, with the Seventh Of Eitrhtli avCnUe SUbway 
described below. These spurs, bctwi cii Lexington and Fifth avenues, will be 
parallel to the other tracks torminp a part of the L.exington avenue system; but 
they will be for the most part at ditferent levels. 

In the Bronx, two dottUe-track lines will diverge from the point of beginning 
mentioned above. One of these lines will run northerly, terminating in a loop 
near One4tundrcd-afld-i6rty-second street, and connecting with a proposed line to 
rtin under Onc-hun<lred-and-thirty-e!ghth street. The other line in the Bronx 
will run easterly un li t i!u Smithern Boulevard to a terminus in the New York, 
New Haven & Hartford Railroad yards. 

LEXINGTON AVENUE ROUTE. 

This route begins near Forty-third street and Lexington avenue, with a 
short connection westerly to die existing subway in Park avenue. From Forty- 
third street, the line will run northerly under Lexington avenue as a four-track 
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road to a!)out One-hiinflrcfl aml-twenty-ninlh Street, where it will divide and 
form two <i()ul)lc-track cxtfiisiDiis. 

One of the extensions will pass under tlie Harlem River and along Third 
and Morris aventies in the Bronx to One-hundred-and-forty-ninth street, where it 
will connect with the existing subway near Cortlandt avenue. From about One- 
huudred-and-thirty-seventh to One-hiindrcd-an(I-forty-scc<>ii<l streets, this line 
will occupy the same streets as the Third a\ ctnu' line ab<:)vc described ; hut tliese 
streets — Third and Morris avenues — arc wide enough to contain four tracks in 
two separate tuiiiieU. 

The second extension in the Bronx will diverge with two tracks, as men- 
tioned above, near One-hundred-^d-tweitty-ninth street and Lexington avenue, in 
Manhattan. It will cross from there under the Harlem River t<» Park avenue, 
and continue nortlierly under Park avenue to One-hundrcd-and-fift\ >ixth street, 
fiom which jKunt a further cxtcnsinti may be made northerly ii r quired. At 
One-hundred-an«l-forty-ninth street and I'ark avenue another divergenee in pro- 
posed, carrying two tracia under the ICew York Central yards, with a loop in 
the yards, and then parallel with the Harlem River along Onc-hundred-and- 
fifty-third street and under Cromwell Creek into Sedgwick avenue to about One- 
hundred-and-sixty-fourth street. This route has a triple branching in the 
Bronx. 

From h'orty-third street and Le.xingloii avenue southerly, there will Ik- tour 
tracks as far aa Thirty -sixth street. The two soutlt-bound tracks will there turn 
west through Thirty-sixth street to Fifth avenue and then south. The two north- 
bound tracks will continue down Lexington avenue to Thirty-fifth street, and 

rejoin the other tracks in Fifth avenue. The torn tracks will then contirmc 
southerly al«)ng l-"itth avemie t'l Madison Square. There thi \ wil! turn into 
Jiroadway and run south, jiassiufj imder I'nion S<|uare, to the ( ny flrd! Park. 
At that point a single-track loop will allow part of the trains to be turne<i liack, 
while two tracks will continue down to Vesey street, and then through Vesey 
and Church streets to tlie Battery. 

SEVENTH AND EIGHTH AVENUE ROUTE. 

P.efn""''''? fhe sntitherly t'^d f»f this route, in the P.atter\ Pnrk. the line 
will run northerly under (jreenwicii street and W est l5roa<lway ti> (. liamtiers 
street. From this point northerly, two alternate routes are planned. The nio.»Jl 
direct runs under Hudson street and Eighth avenue to about One-hundred-and- 
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tlitv lourth stm t, ulicrc a iiDrihi rh i \t< ii>ii iti can be Iniill iKTcalttT. I'hf otiicr 
lini- coiitmurs northerly iruui LhanilKi - >trot't under W est Lruaduay lo \\ ash* 
iii^'ton Square, where the line agahi di\ er^'e> into two ahernative routes. C)nc of 
tlwse runs under Washington Square, private property, and Greenwich avenue to 
Seventh avenue, and then northerly undrr Seventh avenue to a connection with 
till- present subway under Times Square, 'llie other ahernative route runs under 
W :^Iiiiii,'ton S(|uare ami l ifth avenue to Tw ent> -tliinl street, and then under 
I'.roadway to Twenty-filth street, where it diverj^es a>^aill — iwu tracks running 
westerly under Twenty-fifth street lo j<jin the Se\enth avenue subway, and so 
northerly lo Ttines Square — ami the main line rnnning straiglit under Broad- 
way to join the present subway near the saine place. 

A sqiarate section of this proposed route is designed to run norlherlr froin 
seventh avenue and Fortv-third street to Central Park, curvin^y unflcr the 
]>: rk so as to connect with the line tunier Iviglith avenue at about Fifty 'second 
strict. 

Jn regard to the al)<»vc routes lite Hoard said: 

"The three routes referred to in this communication are all <lesiKne<l to be 
substantially of the same type as that whicli the present sulnvay has made famil- 
iar. From end to end these hues will lie below the surface. Not a foot of clc- 
valed structure is here includetl. 

"It ha; lieen the etiort ()f [h\> Hoard to j>iiaiiL;( tin mules now siibmitted 
fur llu consideratii>n of your htinorable InMly, S4J that eacii ol lliein should first be 
caijaUc of scfiarate oiieration ; second, be capable of advantageous operation in 
connection with wme existing means of pasitenger transportation within the city ; 
Ikird, be practicable lo build at once. l>oth from the engineering;, transportation, 
and financial stan<lpoims. In this way the larj;est measure of effective rapid tran- 
sit will be secured, while at the ^;nm- tii.ii- an op|>ortunity i.s al¥or<lc<l Urr active 
conipetilion among str4»nj{ rival bidders." 



I h's roiui rui's 'Jimuijh Thirty-f< nrth street, in .Matdiaitan, from the I'.ast to 
the Tlud.son riveis, passing under the present subway in I'ourlh avenue and at a 
suflicient dqilh under the several iKKth and south avenues to pennit otlier sub- 
ways to be constrncted over it. It will have no track connections with any rapid 
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transit lines in Manhattan, but it h «xpecte(\ that joint stations will be placed at 
the intersections of tlie principal avenues so as to facilitate transfers of pas- 
sengers. 

A svparatc section tiiveijjcs tioin tlu- inaiii stem of this route In tuirn Sec- 
ond ami Tliinl avemifs an'! rmi'^ im a desccildinsj crade to pas"? utuUt tlie l',ast 
River to l.uii^ Island t^ity. 1 he terminus in (^neens will be in Jackson avenue 
near Bonlen avennc. At this point the various trolley lines convei^, thus mak- 
ing transfers easy to and from the proposed snbway. A physical connection 
can also be arranged, if found to be desirable, with the subway uniting the Wil- 
lismsl>nrt:h l'ri«lj;e with the BJackwell's Island nridgv. 

'I liis ronte is entirely in subway, the rails averaging about 40 feet below 
the Miriacc. 

The lioard said in re^anl to this route: 

"So far as this route is concerned, its advantat^ appear to he I(n> ohvious to 
caii f<»r ari;)nnent. It will reach and serve such ini]i»>rfaiit p<vim>< in Manhattan a< 
the new I \ iinsylvania Railroad station. Herald Square with its nciixhUnruii; 
shop* and theatres, the W'aUlorf-Astoria Hotel, and the East Thirty-fourtli street 
ferry. Jn Queens it will enable passengers In any of the steam or trolley lines 
now coming^ to the ferry to get quickly, and with only one change, to Manhat- 
tan : and it will carry them without change to points in Manhattan where they 
can transfer to .-in> of the north and south railroads, and thus reach rapidly and 
cofiveniently any part of the city." 



This ad'litmt: rop-ii^ts i>t an L \tt ii'-ion rnnninjj alon^ Uroad .'. a\ ifMin its 
inltrsection witii 1 wo-inindred-and-tlurtieth street to a p4>inl just north oi 1 wo- 
hundred-and-forty-secoml street, opposite Van Cortlandt Park. It will be an 
elevated structure throughouL The portion of Broadway In question is at pres- 
ent ver> little built upon, and the elevated road proposed would merely be a con- 
tinuation ot tlic one that already exists in the same street. 



Thi> route he^ins in the I'ronx at the intersection of One-hundred-Jind- 
tiiirty-eighth street an<l Alexander avenue. At or near this point connections 
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car. readily be nia<lc with various rapid transit routes in the Bronx. From this 
point tiiL- line run= southerly alotij; Alcxantlcr avcnii*', or just west of it. <i> as to 
avoui the Willis avenue bridge ajjproachcs; and tlicn passing under tlic liarlein 
River U turns into F1r«t avenue near One-hundred-and-twenty-fourth street 
From this point it runs soutlierly under First avenue to First street, then curves 
earterly and runs under Essex, Rutgers and Madison streets to the New Bowery. 
It then runs soutlierly under the New Bowery and Pearl street, by the side of 
the proposed Third avenue line, to n point neat 11. \ cr <tri t t. From there it 
curves easterly under private pn ]nn\ lo Water .->trtLi. ami runs south under 
Water street to Tine street, it liicn passes luidcr private property in the block 
bounded by Water, Phie, Wail and Pearl streets, and then runs under Beaver 
street. Bowling Green, and Battery place to Greenwich street. 

From the northerly end of the line at ()ne-hundred-and-thirt)'-dghth street a 
separate section is ailikd wiiich runs northerly under Alexander avenue, Mel- 
rose avenue, Webster avenue and Ciareninut h'ark. with a loop under the park. 
This line will afford a very direct connection between the more thickly settled 
parts of the Bronx and the lower east side of the city. 



This route is, in effect, a continuation of the one just described. It begins at 
the southern terminus of that tine in Battery place, and thence runs under Bat- 
tery place and under West street to Gansevoort street, where it curves into Ninth 
avenue to MorniuKside Park, and tlience Under Mantiattan avenue, St. Nicholas 
avenue, Kinf^shridge r()ad, Broadway and Sherman avenue to Amsterdam 
avenue at about Two-hundred-and-eleventh street. 

Concerning the two last mentioned routes the Board said: 

"Together with the Third avenue, Lexington avenue, and Seventh and 
Eighth avenue routes, they form the additional north and south Imes in the 
Borough of Manhattan whidi this Board now contemplates, and which are all 
that it believes can wisely be plantied for the present time. * * * It is only 
necessary to add that the routes herewith submitted are all in subway, and that, if 
they arc approved, it ])ro{K>sed to provide, in the contracts for crin^trnction. 
such modifications and improvements as the valuable experience alrcatly gained in 
such work may suggest." 
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JEROME AVENUE SUBWAY. 

This route consists of a foar'track subway rumiing tlirougfa Jerome avenue 
from about Onc-hundrc<l-and-sixty-fourth strc-et near its southerly ctul to tfie 

junction witti \\'i Mlla\vn Cemetery. I'roiTi tlu- --i .inli-.ily nu! of thi-; line, two 
connections are pro%-idf<l with railways m Ma:ili.itt;iti. Tin- lust is a liiree-lraclv 
connection leading to ttie iindge over tlie i larlem iK'longing to the Putnam Divi- 
sion of the New York Central Raiiroad. The other is a two-track subway pass- 
ings ttnder the East River to a point in Eighth avenue near One-hundred-and- 
iifty- fourth street, so as to connect with a subway to be hereafter constructed 
under that avenue. .\ third spur is planned to connect with One-hundred-and- 
fifty-third street near Cromwell avenue, so as to afford a means of junction with 
the proposed Lexington avenue subway. 

JEROME AVENUE ELEVATED ROAD. 

This hnc consists of a three-track elevated structure niiitiing northerly from 
Jerome avenue near its intersection with Clarke place, to the junction of Jerome 
avenue with Woodlawn road. It is provided that connections may be made with 
the Jerome avenue subway and the Gerard avenue subway. 

GERARD AVENUE SUBWAY. 

This is a subway beginning at One-himdred-and-thirty-eigfath street and 
Third avenue, at which pomt connections can be made with several other lines 
planned by the Board, and running thence west throi^h One-hundred-and'thirty- 

eighth street and (lerard avenue lo Jerome avenue near its intersection with 
Clarkf ]ilacc At this p<i)nt a cotnicction ran he made either with the Jeromc 
avenue subway or the Jcroine avenue elevated. 

WHITE PLAINS ROAO ROUTE. 

Tliis route is practically an extension of the present rapi'l tr;.Trsit elevated 
viatluct. Tt -s to begin at nnc-h".Hi Irtd-and-scventy-sevcnth street and West 
Farms road near Hronx Park, and thence a three-track elevated structure is 
planned to run along West Farms road, Morris Park avenue, and White Plains 
road, to the former village of Wakefield. 
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WESTCHESTER AVENUE ROUIE. 

riiis route b<'fiiiis at Third avt-nue ;inil < )m- luni(lrt'il-aii<i-iliirt\ -ti^htli street, 
at which |M>i!Tt cnuiK-ctioiis may be nv.ulv either with sub\v;n ^ ri .ininpr Ironi Man- 
hattan or with the Gerard avenue subway. I'ruin thi.s puint a subway is tu run 
east under Oiie-hiindred'and-tliirty-«ighth street to the Southern Ikmlevard. At 
that point the road is planned to emerge from die ground and cnntinnc as a thrce< 
track elevated structure on the Southern Uoulcvard and Westchester avenue to 

' the lonncr villaf^c of Westchester. 

The following remarks by the Board cover the five last invntioiicd routes: 

"The three main lim s wiiich these rovites cover are Jerome avenue. W bite 
riaius r<w\. nTi<! Westchester avenue. These three diverj^ent lines wonid not 
aloTie be i>ractical)le fruni an operating ur financial point ut view. Tlu-y arc of 
value chiefly as extensions p{ routes now or hereafter to be buih in the Itorough of 
Manhattan. With the exception of the White Plains road. thcM* linii; niay 
fotm an extension of two or inore systems, and it is Wlieved tliat cfNniietitiou 
f>elween bidders woold exist as to these several lines. 

■■■j'lu iKi.ird recommcndy t!i;it elevate<l structures Ik .iiulMrt^cd ;ilfini; part of 
Jerome avenue and alon^; the While IMains road and \\ estclu ster avenue. It 
has done so with hesitation, but it is satisfied that its action in this re-iard is 
approved by a large majority of the residents of tlie Borough of the. Ltronx. The 
construction of subways in tlie Bronx, owing to the irrcgttlar ami rocky char- 
acter of the soil, would be extremely exix-nsive — mudi more so, for example, 
than in the T5oron!,'li "i Hrooklyn, where subway construction is comparative!) 
cheap. It is thought, liicrefore. that wliile hid* for elevated •^tntrtures luijiht be 
obtained, il wtnikl probably prove very ditihcult at the presetu lime and prob- 
ably for several years to come, to obtain bids for rapid transit snbwaysi. So 
far as the White Pkiins road is concerned, that would be merely an exten- 
sion of an elevated structure already existing. And so far as tlie Westchester 
avetme road is concerned, it nia> Ik- said that this road will be in a|>|>earance 
and effect -iinplv an extension of the rapid transit viaduct nlreadv eNiMin;^: in 
other adjacent parts oi both the Soutlicni lioulevard and Westchester avenue."' 

BROOKLYN AND MANHATTAN LOOP UNES. 

LOOP LINES The loop lines consist of a railroad beginning in East New York at the 
eastern extremity of Broadway, and ninning through Broadway across the Wil- 
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liainsl)urj;li llriil^c in Manliattati ; aii«l tluMi rumiiiitJ s<»!:tli in Manlialtait t<i a 

siTic*; of ttiniK-ls hilwtcii llic llnxiklyii l!ri<if;v and ihc l. tiu i . \\!?!rh Ita'! tIic 

line i>aik to the liroDklyii Jlorou^h Halt I'ark; and from iIkt*. ca^lcrl^ al<»ny 

I^Caycttc ami Gatca avenues back to liroadway. In additiun, a line running 

north and s«>utli through Bedford avenue frotn the \YiI1iaiii^tntr|rti Bridge 

plaza to the Eastern Parkway serves the purpose of an interior loop. 

The nniti- in Manhattan from tlu' \\ illianisburgh llridgc ])assc< under- 

jjriMHKl in IVIanccy stn-ct mar \' if iik; ami ilun runs wc^t tnidir Ddancy 

>lrcct to (lie I;(nv("\. an<l inulcr tlic i)r<>])<>scri rxicnsion .if Dclancty sircvt tn tlic 

CDrntr uf Ccntrr ami (irand streets. 1 he hnv then ct^ntinncs MJUthcrly throuj^h 

Center and Williams streets. 

Provision is made for three tunnels, which may be descrilwd as the Old three 

East river 

Slip tunnel, the Maidi-n Lane tunnel, and the Bcekman street tunnel. TUNNELS 

The route of the tirst is nnder William street. I-'xchanj^e jilace, and Beaver 
Street in Manhaltati, and under .Monta>,MK street in lirooklyn. 

The second begni» at the corner uf \\ illiani and Liberty streets, and then 
I>as.ses unrh^ Maiden l^ane in Manhattan, aitd Pinea]>ple street in Brooklyn. 

The third passes under Beekman street in Manhattan, and Cranberry street in 
Brooklyn. 

As stated, all three tuntu ls come to^^ether at <. ity Hall Park, Itruoklyn. 
l""roni there a route rtms tnider W i!lon;;lil>v street, the i lathnsh avemie «-\»t-n- 
sion. I'ultiMJ street, and l.afaxette avenue to its intersection with IJulfr nl avenue. 
From this point one hne eontiniies by Lalavelte to Stuyvesant avenui. .Nnotlus' 
line runs tlirough Bedtord aveinic and (iates to liroAitway. 

There are several s|>urs forming a part of this route. The longest begins at 
Ciraitd and Center streets in Manhattan and runs West anilu < irand and Des- 
Iirosses streets to the I Vsbroi^SfS street ferrv . and inte»M ils all the north and 
SfMith lines of travel in Manhattan. Another spur forms a oomiection. h\' 
means uf a line under Lanal street, with the Manhattan end of the .Manhattan 
Bridge. A third connects with the Gtr HbU loop of the present snhway by 
means of a line under Beekman street. In Brooklyn, connections may he made 
with the subway now buildmg in the neighborhood of Borough Mall Park and at 
the comer of Lafayette and Flatbush avenues. 

This svstem will relieve the pressure npon the I'.rcmklyn lirid<;e. as well a- 
lUilize the possibilitit s of the \\'illianisbnri;h Uridye. It will brin;,' almost all 
Ii;irts of the Dorough of Manhattan south of Houston street within easy reach of 
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those parts of Brooklyn that may be described as East New York, Williamft- 
burgh, the Lafayette avenue district, and the Bedford avenue district. 

FOURTH AVENUE ROUTE. 

This Unc fxtiiuls fnun Fort TIamilli>ii iiy Fdurth avenue to Flatbush avenue, 
where connections may be made with tin suliway »uw cciiistructinir and with tiie 
Prospect Park extension. Connections are also provided for the Urooklyn and 
Manhattan loop lines above described, either directly by a line under Ashland 
place, or by a line curving from Fourth avenue and running under Atiantic 
avenue and Court street to the Borough Hall Park. 

MANHATTAN BRIDGE ROUTE. 

This route is designed to occupy chiefly the Manhattan Bridge and its 
approaches. Provision is made for a direct connection under the Flatbiish avenue 
extension with the subway now bcintj con^tnicted, at tin- junction of Flatbush 
avenue and Fulton street. Provision is also made lur a comiection with the loop 
line running easterly under F'ulton street and Lafayette avenue. .\s stated 
above, a spur in Manhattan will run from the proposed loop line under Center 
street to the Manhattan Bridge terminus in that borough. 

Iiy making the Manhattan Bridge an independent rapid transit route the 
l»oar<l, in negotirttinj:^ a contract for its constrtiction nntl o]x>ration, will be 
enabled to utilize it in c iinuttion cither with tlu' subway now under construc- 
tion or with the Fourth avenue line, or with the Lafayette avenue line, or other 
lines, as may prove to be most desirable hereafter. 

EASTERN PARKWAY ROUTE. 

This line is planned to extend from the Prospect Park piaza under the 
Eastern Parkway to East New York avenue. Near that point a loop begins,, 
running out from Howard avenue, Hunterfly road, Blake and Georgia avenues, 

and returning: by Pitkin avenue. A spur is planned to run along Georgia 

avenue to the inter';< ciii .n nf I'ast New York .Tvrniu- and Brnndway, where the 
line runnin;.^ to the \\ illianisbi;: Rridt'c will bey:in. An c xU nsu^n is also pro- 
vided to run from the Prospect Park plaza along Flatbush avenue to Atlantic 
avenue, there connecting M'itb the route to Court street and Borough Hall Park. 
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The Eastern Parkway route, in connection with the Broadway line, forms 
.still ntidtlier or exterior loop in Brooklyn, reaching a rapidly growing section of 
the city. 

BROOKLYN. MANHATTAN AND LONG ISLAND aiY ROUTE. 

This system consists csscniiaiiy of two lines: One running from tlic Wil- 
liamsburgh Bridge plaza tO die BlackweU's Island Bridge through the BorOOghsof 
Broddyn and Queens; and the other running from Williamsbutgh under the 
East River to Fourteenth street in the Borough of Manhattan. 

The first of these two lines, beginning at the WilHanisburgh Bridge plaza, 
rAm through Driggs and Manhattan avenues, and under Newtown creek; and 
then unrlrr Jackson avenue in Long Island City. 

The other line begins at the comer of Lafayette and Stuyvesant avaiues, 
which is a point on the Lafayette avenue line above described. From there it 
runs through Stuyvesant. Bushwick, and Metropolitan avenues and North Sev- 
enth street in Greenpoint, and by a tunnel un<ler the East River to the foot of 
Fnttrtrcnth street in Manhattan. Plnsical contttctton will be provided at the 
corner oi Driggii avcinu- and North Seventh street, so tliat cars niav he run 
from either Long Island t ity or tlie Williamsburgh Bridge plaza direct to 
Manhattan. 

The route also includes two spurs ; one running from the comer of Stuyve- 
sant and Lafayette avenues under Lafayette avenue, Stanhope street^ and Cypres* 
avenue to Palmetto street. Another from the jmution of Metropolitan avenue 
and Xortli Seventh street along Union avenue to Droadway. 



This route is intended to be operated in connection with that just described. 
It crosses from Greenpoint to the foot of East Fourteenth street. The line now 
proposed runs along Fourtecntit street as far as Ninth avenue. Two branches 

run southerly. One runs under Ninth avenue, Crcenwich street, and Liljerty 
street to connect with what has been called nhove t!ic Maiden Lane tuimcl. The 
other branch from i'ourteenth street runs througli University place, Wooster, 
and Canal streets to a connection at Canal and Center streets with the Brooklyn 
and Manhattan loop lines above described. 



FOURTEENTH STOEET. UNIVERSITY PLACE. GREENWICH 
STREET. ETC. (MANHATTAN). 
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It u i!1 \k- seen that these two routes iorm still auotlier l<N(j> ( (aWeii iti ei>n- 
iieciioti witli the Lafayette avenue lincj, by which cars could be run ui either 
direction between the Boroughs of Brooklyn ami Manhattan — ^not only reachini; 
all points in Manhattan at kast as far north as Fourteenth street, but also inter- 
secting every north ami smith line of travel in that borough. 

JAMAICA ROUTE. 

This line is planned to start at the intersection of East Xew York ax-eniie 
aufl I'roailway — which is the Ijefjinninjj of the lf)op first nientioneil above • 
anfj IS to run out umU-r Iruriaica avenue V-> firat.il street in the former villai;e of 
Jamaica. When inult it will, in cunncciion witii the l;roailway ami Delancey 
street line, afford a very direct means of communication between Jamaica and 
the lower part of the Boroni^h of Manhattan, by means of either the Broatl- 
way or the Eastern farkway lines in Brooklyn, ami will also enabk passen^rers to 
reach almost any ]iart of Brooklyn. 

Commenting upon tlicite roines the Board said: 

ESOOKLYN "The geographical oomlilions of Ilrooklyu necessitate a different solution nf 

REQUIRED rrrpif! trati<.il firohlem from that v.hich has been afd-ninteil iti .Manhattan. 
DIFFERENT 

TREATMENT I'l^^'cad oi a scru-s of indeiH-ndent straiirlit lines nnuiiu},' north and south, lirouk- 
lyn rapid transit railways ntust have as their nuLSt important feature a series of 
large loops. In several cases like tlic Fourth avenue line to Fort Hamilton, the 
FIatbu«h and Ocean avenue line, the Jamaica and Eai^t New York line, and the 
line connertinfi the WilUantsburgh an<l I'llackwell's Island l)ri<lj,'es. railways 
radiating out into ihe more suburban neighl»orho<M!s are desirable; but the con- 
IroMiiig and essential feature of an) llrookhn '.\steni nnisl inevitablv eon>ii^t of 
kM>p lines embracing large areas in IIrooki\n and cimiparalively small areas in 
^fanhattan. In Manhattan titesc loops shonkt be sn far extended as to connect 
with as many as possible of the main north and south lines of travel. 

BRIDGES TO "The bridges across the East River should be utilized for rapid transit pnr« 
BE USED p<,i.<^.;. For this purpose the consent of the [department of Rri<lges is essential. 

The general plans now tr.insmittcd prnvifle t!i.n a!1 nnrk of roustruction ttpon 
either the Willianisburgh Bridge or the .Manhattan I'.ridge nuisl be done in 
accordance with the raiuirements of the Commissioner of Rridges. 

"In addition, tlie plans hereto annexed i^'oWde for four tunnels under the 
East River, with a total capacity of ten tracks. There are. besides thise, the 
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propositi Thirty-finirth street t\v(j-track tuiuKl. and the two-track tunmls already 
cciitractcd fur and in cmirse (jt construction. H all these ])lans arr cari u 1 iiit 
there will be tourteen rjtpid transit railway tracks ni tnnucl under the l.ast kivcr, 
and at least four such tracks over h on th« bridges. 

"It is believed that the plans now submittctl for consi«li>ration M'ili. when 
fttlly constmcted, afford a complete and adequate solution of the difficult rapid 
transit problem in Brtioklyn, 

■"The finic liri-* not yet come for dealini; fnlly \vit!i nq-id transit in tin raPID 

Borou!;h of Oueens. All that can be done at the iiresent niomenl is lu pro- TRAILS 

IN QUI 

vide, as has been done in some of the routes transmitted this day to your honor- 
able body, for lines connecting Queeus with Manhattan and Brooklyn. Such 
connecting lines are three In number, namely: First, a tunnel under the East 
River running; from East Thirty-fonrth street tn I 'm^r lslan<l City; second, a 
subway running from the Williatn'^hiiri^di I'.ridge plaza in lirooklyn to the end of 
the Pdaokwell's Island Uridj^e in Queens; and, third, a subway running from 
East \ew York to Jamaica. 

"The extensive scheme of railroad construction contemplated by the various 
plans adopted by this Board, and now* submitted to the city authorities for 
approval, could not he constructed at nu i . ■ veii if it were desirable to do so. 
\'\\\ a general and conipreiiensive scheme is alm^ist essential in dealing \\\\\\ 
such a situation as exist*, in I'lrnoklyn. so that every route, or part of a route, 
that may hereafter be built, shall fit into a symnjetrical s\stcm to be ultimately 
developed. 

"If the sevep routes (this refers to the Brooklyn plans] submitted here- 
with shall be approved by the city authorities and by the proper^ owners or 
the courts, this Board intends to make contracts for routes or [>arts of nnitos as 
rapidly as the means at the disposal of the ( ity will permit, and as f t^r ns satis- 
factory contractors can be found ; and all ?nch contracts in accordance with the 
law as it now stands, nnist be submitted to your honorable body for its approval 
and consent. , 

"The policy which this Board recommends is, in its essential features, the 
jK.licy very successfully pnr<;ncii by the city of Paris, where a series of loop 
lines have been planned, and arc being built by the city in sections. 

*■ riiis conmuinication to the Board of EHimatc and Apportionment W4S dated June $, 
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DETAILED "Many details as to the mode of construction of the lines proposed, the 

PLANS TO BE 

PROVIDED Stations and station entrances, the character of rolling stock, the 

HEREAFTER metho<l of oi)cration, and other ini]>ortant matters, mnst be left to be settled 
hereafter in the contracts to be submitted for approval. It need only be said, at 
present, that it is the intention of the Board to avail itself fully of the valuable 
experience gained in the subways now constructed or constructing, and of the 
better knowledge that prospective bidders possess as to the i)ossibilities of sub- 
surface passenger railways." • 




CHAPTER XIX. 



FINANCIAL STATEMENT. 



Tlic {ollowinK statements show the amtniiits expemk'<l by the Rapid Transit COST OF 
Railroad Commission trom the time oi its creation by the Act of 1894 to Jan- DONE 
uary i , 1 <X)5 : 

The ti t.il amount cxpcnde<? f'^r work done and materials 
furnuslicd under the Manhattan-Umtix contract up to 
January i, ujos $33,614,000 

The total amount expended for work done and materials 
furnislied under the Brooklyn-Manhattan contract up 
to January 1, 1905 622jS&t 

This latter item rejiresents a construction cost of about $4,114,413, as the 
contract price was only about 20 per cent, of the actual cost r>f (!r ing the work. 

Tlie total yearly expenditures fur regular and extra work have been as 
follows : 

190a 1901 1902 190J 1904 Total YEARLY 

Regular work...... $i,68s.ooo $10^343^ |ii,43<Kmo $6^jO,ooo 93,220,1000 $33,614,000 EXPBNOI- 

Extfa work........ 162,000 949,994 2,241.528 9Si>73D '^^''^ 



Total $1,685,000 $10,505,000 $1^,385,954 $9.«7».5-iS $4,171,730 $37,919,252 

In the following table are presented the disbursements of the Commission 
during^ yearly peri<xls from i8<)4 to January i. 1905. It will In ..li^irvnl that 
the expenses of the administrative and tietieral otTico were $2<)<i.jj>> m l tlu U ;,'al 
expenses $21^0,714. The total ex|)cnse of the enj;ineeriii}«' de|}artmcnt, iiichuiing 
all salaries, office rent and expenses, instruments and supplies, amounted to only 
$3,106,870, or the remarkably small proportion of 5 per cent, of the total ex- 
penditure of the CommissKMi. In this expenditure is included work done in the 
preparation of plans not yet executed, in studies for the llrooklyn Bridge termi- 
nals, a!iit lor other objects not ronnertcd with cither Contract No. I OT No. 
and whicli may justly be considered as outside work. 

t9t 
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COKPOKA i t: STOCK. 1894-1904. 

MANHATTAN- BRONX CONSTRUCTION FUND. 

TvUil aiiU'Uiit of iiruftfcK cinliUd <ii ihc Cur[H)ralc Sinck issiii-d Uy I lu- City nt .\'cw Yurk 
fur the cun»;ructiMn of the Manliatuii-Uroiix Rapid Traioit Railroad during the 
period of: 

Pttoonsiis, 

i9o(K Amount of Slock ksiied $i,iqoojOOO oo 

" Premiuin 10540000 

$(,105,400 00 

njfiX. AniKtWM oi Stock i.-.Mivtl , ;$iimw,uuuuo 

■■ Prcminm 6j5j6( 46 

Ii^35<j6i 46 

i^. .\nioiint of Stock i^^tied $ij.5uu.uiK> w 

" Premium •. ft>3.66j 70 

— — — ]j.loj,<i6j 70 

1IIO3. Amoiini u( Slock l>>iic(! f 1 i,f<<)5.oiio oo 

" rrciniiini iii~^7 /J 

12.103.4S7 7a 

l<W4- Amoiml of Sii»T -n il $5>j«5 0(xjoo 

•• I'icinium i? 

34)fi7«j8 37 

'I'uial Miiitfunt ot procerils applicabli: to ihc coiiAtruciion ui the Maiiliatiaii- 

Urtmx Raptd Transit Railroad, from tgoo to igo4. inrUnivr $44.1 14.851 2$ 

SROOKLYN-MANKATTAN CO.NSTKUCnON FUND. 

TiMal amount of procv(>dii credited of the Coriwrale Stock ifsattl Ity Ttie City of New York 
fur tlic cniiDtnKtkni of the BrookIyn<Maiihatlaii Rapid Transit Railroad during tlw 
period of : 

Ujoj. .AmoHnt 01 1 s-ii,.) $joi.i)ixi o<> 

•• rrcDuuin 715 29 

_ $.»i.7l3 S9 

I'XM. .Vnnrtiiit 01 Siiick i-»H«d $1.0654100 00 

" Preiiiiuni IM39 'J 

i.oao.j5y u 

Total aniMiiiii . f 1 nici-ils a|>p1i('al)U- In tlic oiii-tritctioti uf ilu- lliM.iklyn- 

.Manliattan K.i]>i<| Transit K;tilriia«l fnnii lyoj to n/xj, iiicUi>tu- $i.j!!!j074 42 
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FINANCIAL STAIEUBNT 



SUMMARY OF DISBURSEMENTS. 1894. KM 



Total ammuit o( General Fund dubttnemcnu %ijBffif6^ 09 

" ^ " ManliaHan-Brcttx C nstruction Fuinl di>biirsciiu'nts 44,201 ?;i 67 

" « « Brooklyn-Manhattan Cuni>truciion Kund dubursemcnti i^44<99< 75 



Toul amount disbursed by the Board of Rapid Transit Railroad Conraiigsioiier^ 
from Jtm« 18. 1894. to December 31, 1904.. ..4 



$47,745,107 5> 



PASSENGER TRAVEL DURING HRST YEAR. 



The subway was opened for business October 27, 1904. During the lirst 
few days the road was crowded with curiosity travel, tlie total for five days 
being 1,29411000, or a d»tly average of 258j8oa From that time the traffic 
fell to a minimum for a week day of 172,288 on November la From this mini- 

mum there was a steady and substantially even increase as the public became 
acquaintcf? with the road, so that the flaily .ivpr;i<^p travel for Xovembcr, includ- 
ing Sunciays, was 205,030. 1 lie growtii conliiuied during December, on the 
last day of which 358,566 passengers were carried; the daily average for the 
month was 283,773. railroad had ever before shown such a traffic at the 
end of two months after its opening. During the entire year the subway car- 
ried an average of about 300,000 passengers each day. The stations ranked in 
the following niiler in the amount of business done: Brooklyn Bridge, Grand 
Central. Fourteenth street, Fullon street, and Times Square. 

The other transportation lines in the Borough of Manhaltan, wliiie losing 
somewhat as the result of the opening of the new line, did not lose anything like 
the total travd shown 00 tiie subway. It is evident that tiie new facilities created 

new travel. This new travel is lart^ely due tO the convenience of the combined 
local ami express service. The local trains are used largely as coUectir'.cr and 
distribntii)^ tr.un«! for the expresses, many local train pas'^engers ali^litiiiL,' at 
eacli express station, their places being taken by others coming from the express 
trains and who are to be discharged at the local stations. 

As was to be expected, the Brookljm Bridge station has done the largest 
business. This station absorbed all the travel south of the bridge during the first 
few months ; but much of this was diverted after the opening of the stations on 
the Broadway extension to Ihc Battery. 




CHAPTER XX. 



RAPID TRANSIT IN OTHER CITIES 



LONDON. 

LONDON A I-omkm is a city of railways. In th<> city and its ^nlnirfiv iIhtp .Tre -^i 

RAILROAD stations. \\ itii the opcitiiig of ruads ik.w unikr coii>tructiun, ttiis miniticr wiii be 
CITY 

increased to more than 600. Tlie kti<^tli of all the lines— trunk, local, and 
tnbular--exceeds 630 miles. There are 22 stations that may be regarded as ter- 
mini. ' Into these each day go 4.252 suburban trains, and 445 other trains. The 
niahi (-Ujoct of ra|>i<l transit ciitcr]>riscs has been to- get people from scattered 

tcrniini ti. their jilaco if Ini-iin --^ \\ I'k-;. now ncarinfj cnniplclion, will ^nvc 52 
new stations, and new coinicclK ms with cxislinf^ iindcrf^rciund railways. I'llcc- 
triricalioii uf the local hues, and si-piiratioii a.s far as [Hissiblc from trunk line 
traffic, will greatly increase the nimibcr of trains and greatly promote iniblic con* 
veuience, 

lfour>fiftli5 of the half-million people brought into central l.un<lon before 

halt-past ten every clay are coiueyetl by railways; the remainder Ity tramways, 
rile interior nnderf^rouml and '-iirfacc r< vids carry not less than > < -n.cxxj 
passengers per annum. Uf tins mnnhcr the District, .\Ictroi>olitan. .Xunh Lon 
don. City and fkMith Ijondon, and Central London, carried 258,000,000 passengers 
in i<;04. The Great Northern and City carrie<l 14,000.000. Tlie Great North- 
ern, ricca<lilly ami Urompton will carry 1 ir>.ooo,ooo: the Charing Cross and 
IIami>stea>i. <)5.ooo.ooo; the Kakcr Street and Waterloo, 116,000,000; and the 
electrified District ami Metn ipolitan. I(TO.(k)o,ooo. 
ROADS These road>- are a!! private enterprises. The city derivt s ii ' h lu lit from 

UNDER iIj^. ij|-ivilcgcs granted; aiul, bevuiid the restrictions embodied in the acts as to 
PRIVATE t..'.. 

CON IROL method* of construction and operation, the companies arc free to pursue their 
oivn policies. 

THAMES first tunnel built for use in tlie transiH^rtation of passengers was that 

TUNNEL under the Thames, from \Va))(iiTig to Rotherhithc. Tin stni( t:<ro was designed 
by Jsanibard Itrunel. father of the designer and builder of the OVral liasUrn, 
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and it wa» there that tlie shield method was intruduccd, but not m cotiticction 
with compressed air. Sir johri Reniiie, spcakinc: nf this work K-fore the Insti- 
tution of Civil FniriiH ors in January, 1846, said that it was noted "fur uiagnilnde, 
boldness in design, and ingenuity in tlie means of construction, as well as for the 
extraordinary difficulties by which tlie work was attended."* 

Operations were commenced, in 1825, by a private company. The work 
was soon suspended. In 1837, a Treasury loan having been granted, it was 
taken up again. The folkiwing description is from the address referred to: 

"The two arched openings are 1,200 feet long, with spans 14 feet long and DESCRIPTION 
16 feet 4 inches high. The openings are separated by a pier 4 feet thick, hav- 
ing (')4 lateral arches of 4 feet sfian between the openings. The whole is sur- 
rounded with massive walls. The external wnlls. including openings, are 38 feet 
wide anil 22 feet high. The structure is approached at each end by a ]X'rpen- 
dicular shaft 50 feet in diameter atid 80 feet deep. The tunnel was intended to 
be carried forward to the surface of adjoining streets at such inclination that 
carriag<es could easily pass through it from both sides of the river. The crown 
of the tunnel is 16 feet below the bed of the river. 

"In order to carry into effect this very difficult work unusual means and pre- method of 
cauti(»ns were necessarj*. Tlie ordinary wooden center framing <;rarcely pre- BUILDING 
sented sutticienl strength and connection for liiat purpose. Bruial, accordingly, 
invented a cast-iron frame (which he termed a shield) sufficiently large to 
embrace the whole width and height of the intended structure, and divided into 
3$ compartments, each sufficiently Uirgc for a man to work in, yet capable of 
being closed to prevent access «'f \v:sttT wlu Ji required. The wliole was impelled 
forward, as the work progressed, by powerful screws bearing against the com- 
pk".i'f! v,all< 1i<Ii;n<l. Tlii*- intjcnions contrivance was perfectly successful. 
.■\Uhough the work was twice stopped by the irruption of the Thames, the 
apertures were closed with bags of clay and other materials, and the structure • 
was continued with extraordinary perseverance until finally completed and 
opened to the public in 1843. The whole was constructed with bricks set in 
Roman cement, and cased inside with the same material ; and it gives every pro«- 
pect of permanence and solidity." 

One of the claims brought forward in favor of this scheme was that the 
entrance on the street would not occupy more space tlian an omnibus. The tun- 
nel now forms part of the line of the East London Railway. 

W 
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TOWER The first uiidtrKrouiul system, in the strict mcaninji of that term, was the 
SUBWAY Stihw.iy. which 'An^ startii! in l*"ebrnar\. iS^x;, and finished in the fnllow- 

ing December. It wa> desigiie*! by I'cter Uarlow, and finished by his son. It 
was intended to provide means of communication, by omnibus, under the Thames 
and other large rivers. It was advertised as "the only system capable of reliev- 
ing the street traffic of the Metropolis.*' 

Tlu followinj; information in relation to this tunnel is condensed from an 
addrt ss b\ Giarles B. Vignoles, president of the Institution of Civil Eng^ineers, in 
January, 1870: 

The subway consists 01 two shafts, one on Tower Hdl, and the other on the 
opiKtsite side of the river, near Tooiey street, in the Borough. Each shaft is 10 feet 
inside diameter and is sunk about 60 feet, penetrating well inside the London ckiy. 
They are connected by a ctrcular tube y feet clear diameter and 1,350 feet in 
length. The grade at each end is i in 40. Passengers are conveyed up and 
down in lilts o[KTated by steam Transit through the tunnel is made by omni- 
bus along a single line of railway, llic hauling being lione by wire ropes. The 
shield was forced forward by screws, as in the former case, the tunnel being 
lined with cast-iron plates as the work progressed. The shield overlaiqied the 
finished tube "like the covering to the object glass of a large telescope." The 
length under the Thames was finished in 15 weeks, the cott bdng $90,000. Mr. 
Vignoles snys: '"Iti fliis way between 3.000 nnd .j.rvio persons can be conveyed 
between Tower iiill atul Toole}' street daily at a charge of one penny only." 

Both of these schemes um strictly local in character, and were intended to 
provide convenient means for passing the river, and to relieve cm^estion in the 
immediate neighborhood of their termini. They were not meant to form an 
integral part of any comprdiensive plan of rapid transit. That they were after- 
ward so used was due solely to circumstances of location. 

TWO TYPES From a paper bv Ba«il Mntt and David Hav, read before (he International 
OP UNDER- 
GROUND ti'ighuerin^ ( ongress at St. Louis last year, we find that the existing under- 

ROADS ground railways of London are of two distinct types, namely, those constructed 

just below the surface, and approached by stairs from the street level, and the 

deep level, or tube railways, buih in the London ctay, at depdia varying from 

40 to 100 feet, and approached by elcvatcn?. 

Fifty years ago an act of Parliament was ubtained i<<r the "North Metro- 
politan Railway, from Paddington tn the Post CJfhce, \vith cxtensinns to Pad- 
dington and the Great Western Railway, to the General Post Office, to the 
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ROADS London and North-Western Railway, and to the Great Korthern Sailway." 

Subsequently authority for further extensions wa$ obtained, and the various 
parts of the road, which now constitute the inner circle of the underground 
system, were opened for traffic as follows: 



Paddington to Farringdun street (MetroiK>litan Railway) . 
Farringdon street to Moorgate street ( Mrtrnpf litan Railway) 
Paddington to South Kensington (Metropolitan Railway) 
South Kensington to Westminster (Metropolitan District) . 
WestnimBter to Mansion House (Metropolitan District) . . 

Mansion House to Aldgate (Joint Line) 

Aldgate to Moorhcad street (Metn^litan) 



1863 

i&>8 

1868 
1876 
18S4 



Other extensions, which arc oniy |>art1y underground, have been con- 
structed as foUows: 

HamnicTsnnth and I'mldington, 1863. 
Baker Street and Swiss Cottage, 1868. 

East London Railway: 

New Cross to Wapping, ihrougli itruncl s old I lianies Tunnel, 1869 

Wapping to Whitcchapel, Great Eastern Railway .... 1876 

Hammersmith and Ealing 1879 

Connection with District Riulway 1884 

Earl's Court to Putney Bridge ' . . . , 1880 

i'utncy Hri<lge to Wimbledon iSSn 

Wiiitechapel and V>o\\ 

l^aling and South Harrow 1903 

Messrs. Mott anil Hay say: 

CLAY-LEVEL "The enormous cost of constructing the shallow railways tlirougl: the busy 
centers of London is, under existing circumstances, prohiliitive ; and, with the 
exception ot the \Miiicchapel and liow, no such railway has been carried out 
since the completion of the Circle from Aldgate to Moorhead street, in 1884. 
In order to avoid the heavy capital expenditure, the late J. H. Greathead pro- 
posed the alternative system of deep-level, iron-lined, tube railways con- 
structed in the London clay, which is a strong impervious clay, and extends 
practically under the whole Metropolitan area." 
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At the present time the existing deep lines and those under construction or dfef level 
authorized are as follows: lines 

City and South London . Opened 1890 

Waterloo and City |5*98 

Coiitral London " i<)00 

(irt ai Xurthern and City " 1904 

iktkcr Street and Waterloo Under construction 

Great Northern, Piccadilly and Brompion ... 

Charing Cross, Enston and Hampstead .... " 

North West London Authorized 

District Deep-Level " 

An of the deep tunnels are iron-lined tubes, circular in section, constructed 
under the streets to avoid the purchase of property, and at a sufficient depth to 
prevent interference with pipes and sewers. 

"The station tunnels, containing the platforms, are generally 21 feet 2^ STATIONS 
mches internal diameter and from 300 to 400 feet in length, lined with concrete 
and tiled. The mdy proja-rty purchased is for the siiriace -itations and the 
power ■station. I'ikhi the station sites art sunk tlic slialts for !-fts riml stairs 
con)iiiiiiiicatint:r with the platf'»m?'; The lifts are an essenliai fcatun- of tiie 
deep-level lubes, and though adding to the cost of working the line, tluy enable 
the tunnels to be constmctetl in the clay, and have been generally adopted. 
These lifts are utilized during construction as working shafts from which alt the 
tunnels are driven, and no opetiini^s arc refjuircd in the streets. Consequently 
there is no disturbance of traffic." 

Separate tunnels, having an average diameter of ii| feet, are provided for 
'the up and down lines. The advantages of separate tunnels arc presented in the 
following: 

"In narrow streets, where double-line tunnels would be impos«iible with- description 

out encroachinj,' upon adj" iiiiiii; property, the two tubes can Ik- placed one over TUNNELS 
the other without difficulty, and no proport) need he iin'( !uised. 

"The ventilation is assisted materially by the traiua moving alwavii in the 
same direction in each tunnel. 



The gradients, approaching and departing from the stations, can be 
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arraiiL^ed to jrjve a steep j^jradicnt with the load when departing. These 
gradients, where feasible in practice, are made i to 30, with a fall of 10 feet, 
which secures a very rapid acceleration, and reduces the power required approxi- 
mately 35 per cent The appn»aching gradients are usually from i in 60 to i in 
loa With both Unes in one tunnel the gradients, with and against the load, 
are necessarily the same. 

"Where headway \~ important in pa«!sinc: tmiKr existing railways, or deep- 
level sewers, etc., twr. tiinnrls have an nilvatuai^c. 

"Two small siii^le-line tunnels are cheaper than one large double-line one." 

FIRST TUBE T!u- fiioncer of all tube railwavs was the City and South London, oiiemel 
RAILWAY 

for trattic in iSyo. Tiie following paragraph is from a reiM>rt to the Board of 

Rapid Tranat Railroad Commissioners of New York, by Wm. Barclay Par- 
sons, chief engineer, in 1804: 

DESCRIPTION "This line is interesting for two reasons: First, it was built by a totally 
different method of construction from the other London railways ; second, it uses 
electricity for its motive power. It consists of two cast-iron tubular tunnels. 
These tubes are at a distance of from 40 to 80 feet beneath llie surface, fnl- 
Imwiiil: trenerally the lines of the streets, and nearly always on the same level 
and distant a few fret from each other. In one street, however, whirli was so 
narrow as to prevent the tubes from being driven side by side without encroach- 
ing upon private pro])erty. one tube was depressed and carried beneath the 
other. According to the company's report the road has cost ^267,000 per mile. 

"The road is operated from 6 A. M. to 11 tjo P. M., with a headway in the 
busy portion of the day of about 4 minutes. The longest distance between any 
two stations is three-(|uarttrs of a mile, and the shortest slightly less than half a 
mi'e Tlie street le\el at the stations i« cciurally about 50 feet alx>vc the plat- 
form level, communication being maintained by means of two staircases and 
two elevators. The elevators cost annuall\ about £2,650 to operate ; a cost per 
passenger of about i-io penny or over 5 per cent, of the gross receipts. The 
fare is 2 pence for any distance. 

VENTILATION ''Ventilation is secured automatically by the piston action of the trains, 
which nearly fill the tunnel, so that each train propels in front of it a cohimn of 
air which finds its way to the street through the sfnirways or elevator sliatts. 
while the same train is sucking down through the previous station a similar 
amount of fresh air." 

soa 



Digitized by Google 



d by Google 



LOSDOK 



The following tabic is of value as showing the growth in the passenger GROWTH 
trathc of this road: 

June, 1 89 1 . June, 1904. 

Length of line ........ 3 miles, 1 2 chains 6nii1es,9dainB 

Train mileage i74t435 589>40i 

Receipts £19,688 £80.204 

Wurkiri}: expciists /15.521 — 79% £36,569 = 45.58 95» 

Nunihi r of passengers carrioti . . 2.412,343 io,225,»>87 

Diviciend Nil 2| per annum 

umber of carriages 30 142 

Number of locomotives ..... 14 52 

The best known of the deep subways is the Central London. This is central 
located tinder some of the most important sections of the dty, as it extends from 
Shepherd's Bush to tlie Bank, a distance of about 6 miles. The first act author- 
izini; tlie construction of this railway was passed in 1891; woric was begun in 

l8<^»4, ami the line was opened in \r\ryci. 

.\t first the trains, were drawn 1>\ L-kcitic l';>comotives. each trai'ti consist in ot MOTIVE 
seven cars, givinjj a seating capacity ot 48 i}assengcrs each, and drawn by a POWER 
locomotive weighing 42 tons, the total weight of the train being 140 tons. It 
was found that the heavy locomotive caused vibrations in the tunnds, whidi 
were communicated to the surface and gave) rise to complaints. It was, there- 
fore, tlecided to adopt the system of tnnUi-iK^lar control, l»y which, from one 
point in the tram, ditYertiit cars could Ik- actuate<l. Tin- maximum service of a 
train ever}- two minutes is maintained (hiring the two busy morning and even- 
ing hours. The operation lor the rir.st six months of last >oar was: 

Fassc-i igers 2 2 .92 1 ,65 1 

Train nules 652,041 

Car miles 4>654>423 

Ton miles 76.637^50 

Passengers per train mile 35.15 

These 'figures shuw that the average number of passengers carried per 
train on each trip j v! The seating capacity of each train is 330. 

Particular attentum has been paid to the ventilation nf this tunnel. At the VENTILATION 
Shepherd's Bush end a large fan is opcratetl which draws tlie air through the 
whole tube every night. This fan is sufficiently powerful to clear the air 
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•tOAD STttEr riKIUHT STAIIkN, UtXIKtN. 

twice durinfj the three hours while the trafiic is slo|)j)c(l. Chemical examination 
of the air in the tube sho\ve<l that it was by no means bad. while bacteriological 
observations {jave results that were In-tter than in the street. 

The next im|)ortant line tn be oikmrmI was the (ireat Northern ami t'ity, in 
1904. This runs from Finsbury Park to a station at the junction of Moorjjate 

street, Princess street, and Lothbury. This ttibc connects with all the others by ' 
means of passageways. It is one of the most popular of all the tubes because of 
its extra diameter, its comfortable carriages, an<l its excellent ventilation. 
ELACKWALL Thirty years ajjo it was recognized that ad<litional river crossin^js were 
TUNNEL needed Mow London I'.ndge. but it was not until 1887 tliat the Blackwall Tun- 
nel .Xct was obtained. The first proposition was to buiKl three tunnels, two for , 
vehicular traffic an«l one for foot jjassengers. This plan was afterward clianf;e<l. r 
and it was decided to build one tunnel larjie enough to accontmodate traffic of 
every description. During the latter part of i8f)i the contract was lot to S 
Pearson & Son (who arc now building the East River section of the Pennsyl- 
vania Railroad tunnels. New York,) for $4,215,640. Work was commenced the 
following year. 

PLAN The total length of this tunnel is 6,200 feet, of which 1,200 feet are below 
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the river. The central section, for a distance of 3,112 feet, is lined with cast- 
iron. It is circular in section, with a clear diameter of 24 feet 3 inches, the 
roadway being 16 feet wide and the footpaths 3 feet inches. It has no 
connection with any of the underground roads. 

In a lecture before the Society of .Xrts in January of the present year 
Robert P. Porter discussed the question, "Will the ever-increasing traffic of Lon- 
don at once absorb all this new accommodation?" He answers a<; follows: 

"The American metropolis, with a capacity for carrying 1.200,000,000 pas- EARNINGS 
scngers {kt annum, is |)reiiaring to carr>' 2.000,000.000 pas.sengcrs; but experts 
in that city lielieve that in less than ten years from the completion of the present 
facilities the reijuireinents will be 3.000,000.000. In both cities what may be 
called the traveling habit increases with the increase of convenience in transit. 
The number of jounieys, per head of i>opulation. has increase<l in a generation, 
in London, from 23 to 200 journeys, and, in New York, from 47 to over 4(X). 
Based on the earnings of the Central London on a passenger traffic of 55.000,000, 
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the Baker Street and Waterloo should earn £230,000. The tireat Koithern, 
Pirca'!i!!v anfl nrompton. with a p:t>;s«n^er traffic of 85.000,000. should earn 
t33^«*>j. while the earning'-. <»i the Lharingf Cro.ss, liu&ton and {-(ampstead hne, 
with its 75,000,000 i>asscngcrs (Kf annutu, should be in the neighborhood of 
£3i6yOOO. With a coramon power house the working expenses should be less 
than 50 per cent, of the earnings, the Central London being just over 49 per 
cetit. With the (growth of London the roads will undoubtedly become profit- 
able investments." 

BERUN. 

RINCBAHN The Ringbahn, or Circle Railway, was <qiened in 1877. The route was laid 
out with little or no regard for public convenience, and, like other similar circular 

railways, it did not meet the needs of the peopk concerned. The Stadtbahn, an 
"elevated road built wherever po<i<;ihIe on masonry and eartlnvork, and eraploy- 
inp; iron for street and river crussin>is, was oix;ncd in 1S82. It was constructed 
on a purchased right of way ; and as the undertaking was found to be too expen- 
sive for private capital, the German Government completed the work, mainly as a 
. militarj' expedient to facilitate the movement of troops. The total length is 7| 
' miles. There are 5 miles of masonry arches, one mile of earth embankment, 
STADTBAHN anri one mile of iron structure. The loute is throu<jh one ot the best nn«l most 
populous |>(>rti>'ns nf Berlin. Much atleiuion was f^iven to arciiitecliirai features. 
There are four tracks, two lor local trains and two for trains from a distance. 
Of the 10 stations, tliose at the temunals and three others are fcM* through trains, 
and at these baggage is received. The roofs of all tlie stations are made of iron 
and glass. The largest station is the Friedricb Strasse, having a length of 508 
feet and a clear w idth of 135 feet. Statistics show that while the Ringbahn, 
with a nnicli !*>ni.' r ^Mtkage, carried, in IQOO, 37,000,000 passengers, the Stadt- 
bahn can"i<"l ' !■ K i,< xK). 

ELECTKIC Another iuu'. called tlic I'.i-rlin l-.Uctric l-levated and I lulergiomid 

f^f^^ way, was connucnccd in i8*>7. and ojjened in njo2. It extends througli tlie 
central part of the city from east to west. The underground part begins at the 
Zoological Garden, passes around Kaiser Wilhclm Gedachtniss-Kirche, and 
underneath the streets Tantiezien and Kleist to .XoUendorf-Platz. Here the 
line rises to the surface. I'roni this point it continues as an elevated structure 
throut^li ' MitMainnstrasse. Skalitzt,cstras>c. Koltbuser Thor, ami along (jitschiner- 
strasse. llallesches Thur, and the Mallesches L'fer. it then crosses the Spree 
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River by the Oberbaum Bruckc, anti runs through Straulauer Thor and 
Warschaucr Platz to Warschaucr I'.riickc. 
ROUTE The total length of tlie undcrgrouiul and elevated lines is less than a dozen 
miles, the distatice from the Warsaw Bridge to the Zoological Garden being 
about 7 miles, l-'rom the first station at Warschaiier Bridge to Stralauer Gate is 
351 yards, while from the latter to the next stop at Schlcsisches Gate the dis- 
tance is 495 yards. The next five overhead stations are at Oranien street, Kott- 




BUIUN It'llWAV. 



buser street, Prinzen street, Ilalleschcs Gate ami Mockern Bri<lgc. These stops 
are from 606 to 1,120 yards apart, and the distance from Mockern Bridge to 
Buelow street is 1,665 yards. The stone arches of the overhead pwrtion of the 
line comprise i ,026 yards, while the steel viaducts and bridges cover a distance of 
7,960 yards. One of the conditions of the grant was that the overhead viaducts 
should have a clear headroom of 15 feet above the road level at all street 
crossings. The platforms are on the .same level as the car floors. They are 
about 250 feet long, and are covered for more than half their length. There 
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are no waitmg rooms, the elevated portion of the station consisting merely of a 
hall, itaircases, and ticket-distributing devices. The elevated structure has two 
tracks of stanrlard jT^nsje, placed 3 meters apart. The smallest curves have a 
radius ot about ik) uiciers. 

The tunnels were constructed under streets, the top of the arch being 2 feet STRUCTURAL 
below the surfoce. The distance between the transverse girders is 5 feet, the *^tures 
rise of the arches 8 inches, and the total width of the subway 21 feet 3 inches. 
Drj'ness is insured by the use of asphalt sheathing in the trenches, side walls, and 
roofs. TIic center of th«> span is supported by a row of steel columns. The 
iuuiilI lias nidus iii tlu' walls at everv 75 feet, nnd is r!rnnicd by a culvert in 
the center 01 each track, which leads to a sump from which the water is pumped 
into the sewers The inclines from the tunnels to tiie viaducts have grades of 
1.3& This portion of the system starts at the west of the city, north of Qiarlot- 
tenburg, near the Zoological Garden, and terminates at Nollendorf Place. The 
total length of tunnel is 1,856 yards, and the tunnel approaches are 622 yards 
long. 

The power house is near the center of the line, where the road meets the ELECTRICAL 
Ringbahn at the Potsdam station. The third rail system of distribution is used. EQUIPMENT 
The trains weigh 80 tons loaded, and consist of three cars, the first and last 
being motor cars. They are provided with motors upon each of the four axles. 

The motors an glared to obtain a train speed of 30 kilometers per hour. Each 
(r.iin is made u]) <>i two third-class and one first-class car. The train headway is 
from 3 to 5 miiuitt s, acrnrdinpr to the time of day. and the normal sfM-rd is from 
18 to 25 miles an hour, liach train lias a seating capacity of 125 people, with 
Standing room for about 50 more. ' 

The total cost of constructing the tunnels, viaducts, stations, car sheds, and COST 
track equipment was $5,000,000, while the electrical equipment and rolling stock 
cost $1,000,000. 

Tlu line wa"^ built with private capital. The conees-iinn runs for a period of 
30 years, i he coiupany paid a dividend of 3^ jK-r cent, in 1903. The traffic in 
that year was 10 per cenL greater tlian in 1902, 

THE BUDAPEST ELECTRIC SUBWaY. 

Budapest, the beautiful capital of Hungary, has an electric underground 

railway about 2 miles in length, extending urn! r Andrassy Street— one of the 
finest residential streets in the workl. Work wa.s begun on this system in if^. 

Ill 
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and completed about two years later. It is a double-track ovcrbead trolley 
subwa\. a little smaller in cross section than the double-track Boston tunnel, 
which it closely resembles in design. The side walls are built of concrete 
masonry and supf>ort the steel channels which, with the arches sprung between 
them, form the roof. The street pavement is laid immediately upon these. 
Through the center of the tunnel is a row of steel columns supporting the roof. 
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Tlic tunnel was constructed by the open-cut method, those jwrtions of the street 
occupied by the work being closed to traffic. 

The accompanying engravings convey a clear idea of the manner of prose- 
cuting the work. The street is fenced off at each end of the excavation, and a 
fence is built down each side of the cut. The entrances are very ornamental in 
design, ami in keeping with the ncighl)orhoo<l in which they are placed. 
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PARIS.* 

Tile rapid transit problem of Paris has been solved in a manner widely 
different from tliat pursue ! iti any other jjrcat city. Th\< reiriark applies to 
the law providing lor the constrnction, a» well as to the niethgds used ui prose- 
cuting the work 

The law authorizing the Metropolitan Electric Railway Syitem was 
adopted in March. 1898. Lines were to be built as follows: 

LINES l-'roin tho I'urti. \ incLiim-s *o tlic I'nrtc Danphine. 

.\ circular inie toilowing the oid outside boulevards. 
From the Porte Maillot to Mcnilmontant. 
From the Porte de Clignancourt to the Porte d'Orleans. 
From the Boulevard de Strasbouig to the Austerlitz Bridge. 
From the Conrs de \"incennes to the Place d'llalie. 
From the Pa!ai> Royal to the I'lace dii Danul>c; aiid 
From Auteuil to the Opera through Grenelle. 

FRANCHISE The franchise was granted to die Campagnie Ginerale de Traction for a 

period of 35 years. This company was reorganized as a corporation whose only 
purpose should be ihe operation of the ro.-id, and by a State decree was called 
llie "Conipagiiir dn (liemin de fer Mctiopulitain de Paris." 

The City ot i'ans took, charge oi all structural work; tliat is, ot ail tun- 
neling, excavations, and viaducts, including the restoration of streets utilized to 
their former condition, and of the platforms in the stations, but not of the pas* 
sageways giving access to them. All other expenses — such as those involved tn 

the constriK^ii n of tracks and electrical transmission lines, plants, and power 

stations, the jmi chasing of the necessary sties, the preparati ni i f stairwavs .hm] 
elevators for the stations and iIk* cost of rolling stock, etc.- were to be met by 
the company. 

The fares authorized between any two points on the railway are 15 centimes 
for a second-class and 25 centimes for a first-class ticket. 
COMPENSA- A part of the gross earnings is to belong to the City of Paris, at the ratio 

TION PAID 

CITY • Much of ihc itn'ctrtnaliKii cuiilaitu-d in the follnvvms tk-Ncriplioii t>t the Part> Suhw^y 
is obuuned from a valuable paper read by M. Bietie, Chief Engineer of the Metropolitan, 
before the International Engmeering Cotigrets, held at St. Louis in October, 1904. 

\\\ .1 L also iiidchtcd to M Biette for the excellent photographs from which the acoom- 

panyuig half-tones were nude. 
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of .05 centimes f. i . acli secoml-cl.'ss and .10 cetitinu^ iHr each first-class ticket. 

This is to 1)0 iturL;i^<'rl hv .rfii frnnc fnr <ar1i m million passcnj^ers till it 

reaches .055 and .105 traric, respectively, per ticket, as the number of passengers 

carried increases from 140 millions to 190 millions a year. 

The lines form three distinct systems, and have a total length of 77 Idlo- 

meters (about 45 mDes), exclusive of the spurs connecting them. The first 

system must be finished by March, i<)o6, and the second and third ten years 

later. All the lines will Iw underfjronnd, except a part of the Qrcular Line, and 

the line from the Cours Vincennes to the IMace d italie. 

CITY PAYS Tlie city lias been authorized lo coniract special loans amountini; to 335 
Part of " ■>»"•' 

million francs for the i>urposc of defraying the expense of its part of the work« 

Of this amount 2S5 millions of francs will be needed to cover actual construc- 
tion. Tlic rest will be applied as follows: ltorro\\ring expenses, 7 millions; 

cost of tearing up the stn-ets at certain points, j8 millions, leaving a reserve of 
15 millions, to be w^vil ?:itor in thi c tT^tnirrioti branch lines anri spurs. The 
total length of 77 kilometers is obtained bs measuring iJie Icngtli of each line on its 
axis. U the side tracks, crossings, etc., are added, the total length will be 84.7 
km., counting the single track for only half its actual length. The strtictural 
part of the railway will, therefore, cost the dty an average of 3*400,000 francs 
per km. The cost to the company ha\ Iult the franchise is estimated at 1,500,000 
francs per km., so that the cost per km. of double track is estimated at 4,900,000 
francs. 

APPRECtA- yijj, following paragraph illustrates the puiilic appreciation of tlie subway 
SYSTEM sy^t'C™- M4 Biette says: "According to the terms of tiie franchise annexed to 
the law of March 30th, 1898, the construction of the first three lines only was 
made compulsory, but the success foilowmg the opening of the first line was so 

great that it was decided to undertake the constnirtinn of the entire system. 
* * * TIk ofrler in wIticIi the different lines are to be constructed .was deter- 
mined by the convention grantinij the franchise; but the City of Paris is 
allowed to construct more than one line at a time, provided the general order of 
fionstruction is not changed. Advantage has been taken of this privilege. The 
new lines will increase the total length from 77 to 134 km.** 

At the time M. Biette's paper was read the situation was as follows: T.ine 
OPERATION , , . „ , ... , „ •„ , , 1 

AND ^o- ^''""1 de \ mccnnes to the Porte Madlot, tin- ihuiIk rn f irciilar 

BUILDING Line; N'o. 2, from the Porte Dauphine to the Place de la Nation, alontr the bou- 
levards on the right bank of the Seine, and the section of the southern Circular, 
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No- 2, between the Place de I'Etoilc and the Seine, now in operation. The 
snntlu rn Circular I -inc. from the Seinr u, tlie Place d'ltallv . alonjr the boule- 
var<]^. liad heen finished, so far as the tiiniul was conccrm il. and it was neces- 
sary only to tinish the great works at the two crossings ot tiie Seine in order to 
connect it widi the lines in operation. These works are now under way, and 
wiU be ready some time diis year. Work has been comnwnced on Lines Nos. 
4, 5 and 6, and the prdiminary plans for the construction of Nos. 7 and 8 are 
under way. 

The number of passengers carried in the first three years was as follows : 

In 1901. 52.0'/'>,j85. 
In \(K>2. 63.02i.<.)(iS. 
In 1903, 67,993,147- 

From an encrincerint,' point of view tiie Paris tunnel cannot be described as a DESIGN OF 

TIJNN£1« 

"tube." any more iliau ihc New York Subway. The London tubes, strictly so 
called, arc circular in section, and formed of cast-iron plates. This form is 
admirably adapted to the soil of London, but Mras not considered suitable to con- 
ditions In Paris. The engineers adopted a plan having the following character- 
istics: There was to be no metallic tubing, except in crossing the Seine. A 
doul)U -tracked niasonr,' tunnel was to be built and was to run as near the sur- 
face ns possible. This method was cotTJi'lrrcf! to have the r< llnwintf advantagfes: 
It would be economical to construct, tacilities of operation would be greater, and 
the stations would be easier of access. It was thought also that the danger of 
disturbing adjacent buildings during construction would be less. 
M. Biette remarks further: 

"Objection to the surface plan adopted at Paris may be raised on the 

ground that it requires altering underground condtiits, sewers, water and gas 
nKiins electric c.''(>U-«. t tr which are ven,' numerous in the subsoil nf rlu nittro- 
politan l!ighway^. 1 ius objection cannot be denied ; but it has been possible to 
replace these conduits without serious trouble ; and the expense incurred, although 
TeT>' heavy, is nothing compared to the increase in cost that die tube system 
would have caused to no purpose; such expenses, in any case, have no 
weight if the advantages of the plan adopted are considered." 

The standard section of the double-tracked tunnd is formed by an elliptical standard 
arch, havnig a width of 7.10 m. and a rise of 2.07 m., supported by two side 
walls finished inside by circular arcs; the section is ccunpleted by an invert 




Tlic wkUh at the rail level U 6.60 ni. Where it has ntn Uen p .^^iMi to 
frill i\v tliis (lisijjn ;» metallic roof, su[)portc<t In masonry walls, lias been built. 
7 lu j)arts of the tuntu'Is connecting tbc ditTcrt nt arc «int:lc track, the 

archcil roof being 4.30 ni. v\ide. The slaliuiis arc arciud wlicrcvcr the clear- 
ance allows ; metal roofs are erected when this is not possible. A standard sta- 
tion, whether arched or metal-roofcd, comprises two side platforms 75 m. long 
and 4.10 m. wide. Tliey arc reached by staircases opcninf; on the streets, and 
leading' int«> undcrjjroiind rooms wllere tickets are Sold. I'asseni;Lrs reach the 
nearest platf trtn by other staircases atirl those more distant by similar stair- 
cases, alter crossing the railway tracks l)y footbriilges. 
ELEVATED The elevated part of the system consi>ls of a metal viaduct formed by a 
STRUCTURE separate bents of variable lengths, composed of twe side lieams snp- 

porting the floor system on their lower flanges. These bents, as a rule, are 
carried on cast-iron columns : but when necessary to secure j;reat< r stability 
ma«jnry pillars are used. In order that the viaduct may not interfere with street 
traffic, the lenijth of the trusses conforms to li'Cal conditions. .^p.Tus nf nh'^u 22 
metres have been loiuid most satisfactory, except where longer ones are needed 
for special reasons. Larger spans were resorted to in crossing im|)ortant streets 
and railroad tracks; for instatice, the crossing of the Northern and Eastern Rail- 
roads, on the right bank of the Seine, required three spans of 75.25 m. each. 

The lower thi rd- .f the girders are .straifjht, and the upper ones parabolic. 

The trackway ballast is supported by brick arches connecting the cross beams. 
This system was adopte<l for the purpose of l<'«*riiing the vibration frmn pass- 
ing trams, and of reducing resulting noises and tremors to a minimum. When, 
however, the trusswork is longer tlum usual and this method would unduly 
increase the dead weight, the track is laid directly on a platform formed of 
cross-beams connected by strii^rs covered with metal plates. The mminram 
distance between the surface of the street and lower cliords is 5.20 m., this clear- 
ance being «;nffict< nt tn permit tlie passage of vehicles with high loa'!-. 
ELEVATED The elevated stations are constructed un the .same plan as the viaducts, each 
STATIONS liaving a total lengtli of 75 ui. Staircases lead from the street to intermediate 
platforms, where the ticket offices are placed, and from there to the station 
platforms. 

As .1 rule, passengers have to change cars at juiuti if> and points of trans- 
fer. 1 !us plan was introduced in order to avoid the danger of collisions in 
switching trains between lines, and loss ot headway on given lines. Loss of 
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time at tormitials is avoiiI< 1 ],\ the jm)visi»Mi t»f loops, which permit trains to bt 
moved directly from j>uiiits uf arrival t'> ixiiiits of startiiii,^ 

Two kinds of masonry arc ii'^rd in the iindcr^ruund work, sandstone and 
concrete; the first being employed for arches, and the secuiul fur side walls and 
floors. All vi»iUe facings inside the stations are covered with white tiles, or 
enameled brick; all other woric with cement. All mcul work, such as bridges, 
roofs, and stations, are made of soft rolled steel havingf an elongation of 23 per 
cent, under a breaking load of 43 k^. per square mm. of section. 

Tlie preliminary work, such as divertinfj sewers, writer !iiains, and other 
conduits, is let nut hv public tender; this system being compulsory in France 
lor public \mdertaknigs generally. The plan is described as follows: 

"Each line is <liviclcd into sections, generally alwut 1,000 m. long, and never METHOD OF 
more than 1,500 m. long for undcrgronni! wirk Fnr the elevated parts the ^^"-'-"'^^ 
length of the sections is limited to about tjuo m. i:iacii contractor has a time 
limit fixed for the cumpletiun of his work, and generally this limit is calculated 
by allowing one month for 100 m. underground, and three months extra for the 
preliminary organization of the [^t. A Uirge premium is given for each day 
gained on the limit fixed, and an e(|iial tine imposed for each <lay of delay. By 
this arrangement the work is completed in a comparatively short time. Line 
Xo. I. the lir>t built, with a length of 10.5 km. ( altfUit 7 ir;iles). was finished in 
17 months ot actual work, and Line No. 2, on tlie lett bank of the Seine, with a 
length of 94 km., was finished in 18 months. 

"On each section there is, generally speaking, only one point at which groimd 
is broken ; but other secondary points are sometimes authorized, as at stations or 
other wf>rks of special im]>ortailce. At such jwints the contractor sinks vertical 
shafts in which electric elevators are installeil for hoit.tinp rxrnvated material, 
and lowering materials of construrtinn. In the ord)n.!T-\ o in-uuction of the 
tunnel the method followed is nearly always to construct the arch first, the side 
walls next, and then the floor. 

"For stations, however, and arches of special works, where the span is 
more than 10 m., the side walls, or abutments, are first constructed in galleries, 
and then, as the case may be, the arch is constructeil, or the metallic roof put in 
position : the core of tlie tunnel is then excavated, and iinally the masonry for 
the floor IS laid." 

At first it was expected to construct Line No. I by means of a shield of the SHIELD NOT 
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Brunei type. It was expected that the shield plan wuuld do away with most of 
the breaking up of the streets. But better results were not obtained with it 
tlian with timbered headings. Where the design calls for a strong lining like 
cast-iron, and where progress is made through material of uniform consistency, 
the shield presents marked advantages ; but in ground of a varying cliaracter, 
such as the siib-soil of Paris, tlic results arc not so satisfactory. In that city 
excavations, bad fillings, foundations of old buildings, and the like, which pre- 
vent the regular advance of a mechanical device, are encountered. In ground of 
that kind it is often necessary to increase the strength of masonry, cither by 
reducing the outside cross-section or by increasing the thickness. Such modi- 
fications arc difficult to make when the shield is used. 
ADVANCING The heading was advanced by digging out the highest part of the tunnel 
HEADINGS ^jjj constructing the arch. In some localities good results were obtained by 
opening two headings simultaneously, one at the top and the other at the bot- 
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torn, the last one beinj; kept in advance of the first. The lower heading is used 
to carry out the earth, and the other to bring in the materials for the arch. The 
arch masonrv is built in sections 3 m. in length. In sohd ground the bench is 
nearly all taken out before the walls arc begun ; but in soft earth trenches of 
variable dimensions are cut l)eJ()re the bencli is removed. W'tien the arch and 
retaining walls have been conipleted, grout is forced behind the masonry so as to 
fill any spaces between the ma'^onry and earth, these injections being made 
through holes left in the masonry during construction. The holes are pro- 
vided over the whole surface of the arches ami one-half meter down below the 
springings. 

One of the most difficult problems to solve, in the construction of the Metro- REMOVING 

Earth 

politan Railway, was the removal of excavated material and the carrying in of 
materials of construction. If it is considered that when a bench is removed an 
average section produces from 800 to 1,000 cu. m. per 24 hours, it is easy to 
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understand how difficult it is to remove such atnoutit of earth by means of 
ordiiiarv carts in the center of tin- henvv tmfTic of Paris Methods more mod- 
ern, more rapid, and mon ( c 'noriiii ;)1 were sought. I'or instance, in the cen- 
tral part ot Line Xo. i, ruininig ai a short distance from the Seine, the 
contractors did not hesitate to build special galleries, many hundreds of yards 
long, in order to connect the tunnel with the Seine, and thus allow the removal 
of the excavated material by boats. At other points the street car u acks con- 
tiectinj,' \\ith the suburbs of Paris have iKen taken advantage of. Spurs have 
bet n cfinstructeil fr nn tlu <(■ tracks to elevators in tlie working sites so as to 
allow tlie direct retnovai of excavated material williout reloading. On Line 
No. 3 the earth coming from the central sections near the St. Lacare Station, 
the Op^ra, and the Bourse has carried beyond Paris by means of a tem- 
porary spur omstruGted specially to connect with the Ouest Railroad. 

WORK AT Lines 2 ami S ^ n .^^ the Seine tw ice, and Lines 4 and 6 fince. Lines 4 and 8 

"THE S E 1 N £^ 

pass underneath the rivir through tuetal tubes. Tin Tis^v \'iaduct is double- 
rlecked, one deck for carrintrc tr,i!>ic and the other for trains. It occupies the 
site of a foot bridge connecting tiie Uoroughs of I'assy and Grenelle. It was 
necessary to do away with this bridge, but it was also essential not to cut the 
connection between the banks. The bridge was, therefore, moved back, parallel to 
itself, a sufficient distance to free the working sites of tlie viaduct This bridge 
consists of two similar parts which correspond to tlir two >.iins that form the 
Seine at this place. The part above the wider arm had a length of 120 tn.. a 
width of 6.^0 m., and a weight of 320 tons; the other lia<l a length of rjo m., a 
width of 6.50 in., and a weight of 240 tons. Two methods were employed in 
moving the two spans. Tlie wider arm was placed upon rolling timber plat- 
forms, supported on piles, and moved by means of windlasses, the distance 
being 30 *m.' The entire operation was performed, in four hours, without the 
slightest trouble, atnl without having interrujited in the least the traffic on the 
river. The other span was floated to its position on Ijarges 
DirFlCULTIES The difticulties encountereil by tlie etigiiieer.s of these roads «ere of a type 
ENCOL'N- widely from those confronting the designers of utiderground roads in 

Other large citie.<k. The sewer, water, and gas pipes found in other works were 
here present, but a greater obstacle was the diversified character of the ground, 
wii! I1 ] < x><sesscd different *|ualiiics in each soction, and compelled the changing of 
the plans almost continually in order to overcome new troubles. One notable 
instance was as follows ; Line -\o. 3 connects with the Circular Line, on tiie 
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rij^lit batik of the Seine, at the Boulevard de Courcelles, between the Boulevard 

Maleshcrbcs and tlic Avenue <\c \ illiors. As orij^inally planned this connection 
was to liave been on tlic level, so tliat for a certain lenj^tli the tunnel was made 
18 111. wide, in order to accommodate four tracks and junctions between the two 
lines for handling the empty cars, liut it was decide*! to provide for a pus^ible 
extension of No. 3 toward ll»c periphery, and as this could only be done by pass- 
ing under No. 9, it became necessary to deepen the tunnel common to both lines, 
and to bnild at once the crossint;^ of this line under the side wall of the great 
tS m. arch. This task was done by alternating cross trenches, each 2 m. wide. 
Hie crossing utuler the other side wall of the arch, having a bad slanting direc- 
tion, two ;^a!leries. joined toj^'^otlicr by a single track, luve been substituted for 
the standard type of tunnel. 

Another difHculty may be nuntioned. i liis was c.-ins< d by the formation of 
the sub-soil mi-r hi the ronstnulion of Line No. 3 at llit ierminnl Menilmontant, 
under the A\cnue damhelta and the Rue lielgraiut. It is coiiii«-.sed of gypsum 
marl that forms the bottom of a basin tilled with clay or fine saud, both being 
hnpregnatcd with water. The water bearing sand forma a particularly trouble- 
some element. Tlie work was done as follows: The side walls were first 
undertaken hi such a way as to obtain the drying of the thin sand. For this 
purpose a large mnnber <>t wells were sunk froiu time to time through tlie layer of 
sand to the marl. These wells, sunk with all the care nrcf^^rir'. , weri- provided 
with iicrmaiKiU means of draina.v;e, anil by their contituiot operation caused the 
seini-iUiid j^rouud to become lirni enough to permit the cuuslruction of the 
tunnel. 

to the present time the constrttciion of the Metropolitan Lines has pro- 
grcssivl rapidly; atitl a considerable advance, viewed from the leni^'th of actual 
COnstniclion, on the time allowance t,'rante<1 by the franchise, is noticeable. 

riie care taken li. j rovide in I'aris a rapid transit systeni that will serve the 
public needs admirably will be a)>precialed by those who carefully >ludy the 
map of Paris given hcre^vith. and ttic rapid transit linc» laid down u|ion it. 

It would be inipossibtc. howvver for anyone to know how little the public 
were tnconveniencetl during th;.* construction of the tines already completed, 
except by observation on the ^pot. A visitor to Paris, during the time of con- 
struction, miijht have j^on*- :il>')iu the cit\ ff>r days and have remaine^l in ignor- 
ance ot the fact that tlie work was going on. 
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GLASGOW SUBWAYS. 

FIRST In 1882 I'arlinmciit jrranttil to the Glasgow City & District Railway a 

ROAD franchise to connect the two lines of t!i»^ N'<>ri}i British Railway, so that M>ruc of 
it& trains cuuld run through the cilv. i Ins hue is 3.1^ inik> l<<ni:. an<l inis four 
$Utioa», It was opened in 1886. One mite was Uiilt by tunneling ; 3,4X3 feet by 
cut and cover; 3,942 feet in open cut between retaining walls; 330 feet were 
under bridges, and 342 feet under the Queen street station, the main terminus of 
the railway. The road is tlouhlc track. The tunnel i.s a hrick arch, with n clear 
span of 2<} feet in rock, aiul 27 feet in other material. < tin urban portion of 
the line there are four stations, all of which are wholly or partly open at the 
top. The tunnci part of the road cost £334.ocmj per mile. 

In 1888 the Caledonian Railway was authorized to construct the Glasgow 
Central Railway to connect its existing lines. This is a double-track road, 6l4 
miles in length. In section the tunnel is a brick arch, supp.lenu-nteil with a con- 
crete invert wherever the ground is soft. \\ here it was desirable to have the 
structure as near the surface as fi')svil,f<', a tlat roof of plate trirders was sub- 
stituted for tlic arch. .Most of the cut and cover work was done along Argyle 
Street and tite Trongatc, the most crowded thorotighfares in tlie city. Before 
commencing the railway, it was necessary to rearrange all tlie street pipes and 
sewers for a distance of 2| miles. 
BUILDING In ''*-"t granting permission to build the road, iin|Mirtant clauses were 

RESTRIC- introduced limiting interference with street tratTic. Streets like .\rgvle were 
TIONS 

not to be torn up except Ijciueen 12 P. Saturday and 5 .\. M. Monday. 
E.\cavatcd material was removed through special openings, limited in area to 
50 by 17 feet, and placed not nearer to each other than 200 yards. Streets of 
minor importance were torn up a portion at a time, but tlic surface had to be 
restored inside of three months. 

Incbiding those at tiie ends and the one at the terminus of the .Maryhill 
Branch, there arc 12 stations at average intervals of half a mile. W herever pos- 
sible the stations were made uncovered, only three being entirely roofed over. 
Five are partly underground, and four are entirely in the open. In general the 
stations are 6ao feet in length and 47 feet in width, thus providing two plat- 
forms 13 feet wide. 

CLAIMS FOR Many claims f< r [ linages were made during the construction, but most of 

DAMAGES suits were deciile<l in favor i f the company, the exceptions being cases where 
the time allowed for keeping the streets ojjen was excee«letl. L'nder the law in 
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England, no ilaniagcs can he colltclid for coninionplace or urilitiary abstrac- 
tions, the principle beinj,' tliat tlic rij^lii to make sucli ol)slruciions is a pari nf 
the francliiso, even tliongh tin i<t!npany selects the site. A suit for <lani;ii;es 
was brought against the Cs. South London liailway because it had esl;tl>- 
lished its power station on property next to an orpli^ui asyhtin. thereby render- 
ing the latter uninhabitable. The decision was in iavor of the defendant, on the 
ground that the company had statutory power to carry on the undertaking, 
and to do an\thtni:: neces^ar\ to accomplish its object, even if it proved a mti- 
sancc, f)rovided it exereisi-<l navtiiahle care an<l skill. 

The total contract price for the \\<trk was £i,ijon,<j(x>. or about l3oci.(xx> per 
iiiile. The road ilMrlt, witlujut equipment ur station fittings, cost £1,020,000. 

In 1891 work was begun on the Glasgow District Subway, a line built for GLASGOW 
purely local traffic and having no connection with any other road. It is a two- g^^J^];^^ 
track circular road, 6| miles long, the route as far as possible following the 
street lines. The two tunnels are 11 feet in diameu r, and are btiilt of cast-iron 
plates. Karli «;trtti()n, of which there are 15, is 150 feel Ion;.;, with island jdat- 
forms 10 int wide and stairways 0 to 8 feet wide, iixclusive of land and 
apnpnicnt, the road cost "it 15,000 per mile. 

The Glasgow Harbor Tunnel crosses the bed of the Clyde, and i>rovides ct^^scow 
passageway for vehicles and pedestrians. It comprises three tubes, liaving a jy^{.^£^ 
shaft at each end 80 feet in diatnetcr and sunk 75 feet below the surface. Each 
tube is 16 feet in di.itiieter in the cIctt and jjo feet lonj*. Two of the tubt s are 
paved for vehicle'^. t!ie third beiiij; fur f>)Ot passcn;;ers only. In each shaft are 
six elevators for handling vehicles and passengers. 

BOSTCm. 

r,-.NtoM was confronted with a peculiar tranfiporiation prohkm. ,\iniit ron< 
radiatiiis^ lines converj^ed on a few slrrvls al llie e< iiler < i ihi- city. Soitie i f 
the busiest thoroughfares were .so oeenpin! by rK ctric e.ii > th.it vehicular trattic 
was greatly interfered with, Alanv ui the streets in the conge.-led di>trict were 
narrow and crooked, and were bonlvred by busincsii estabtiislimfntit re(|u:rin^ 
the employment of many wagons. The problent was not so much one of pr<»- 
viding rapid transit facilities as of relieving the streets within an area about one 
mile lout: anil not nuich more than a (piarliT of a mite w idt,'. 'i'lu' solution was 
re.ieliol l>> Imildint; a subuay through the cotiL^L-ted di-trict, an<! jilae'rii,' a" 
the trolley lines within it. The roa<l has been tinished, the congestion relieve<l. 
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ami the streets returned to the unrestricted use of pedestrians ami ortlinary 

vehicles. A cnmprehensive idea of tlic old and of the pre*ent state of affairj 

tiiay \k foiiiic<l tVoni an «.'\aiiiinali<>n of tlio two (•!ii,'rnvtngs, ),'ivcn liL'icwith, 

sliowin;:- tin- n>ii<liti(>iis of 'I'rcfront street h«'t'>re iiinl after the iniprovi-inettt. 

BOSTON TIj^. Uostuii IvlcvaU'vt Railway Comi)an\' was iiicoriH>rated in l8*i4 with a 
ELEVAT'^D . ' . . 

COM FAN V ^''I'it^' '^^^ $10,000,000. Tlilft Company was to build and operate certain lines of 
derated railroad in Boston and vicinity. The company deposited, with the city 
Treasurer, bonds to the amount of $500,000 to indemnify the city for any dam- 
ages. It is to be assessed, and to pay taxes the same as any street railway. On 

ami after the fir-t i f January, K/07. the company is to jiay a franchise tax of not 
Uss than i per <■ in . nor im>re than 5 per cent., of its gross earnings, as the 
liuartl of Approval may ileciiJe. Tliis tax is lo be paid into llic treasury of the 
Commonwealth, and distributed to the different towns and cities affected, in 
proportion to the mileage operated in each. 

Tliis road must not be confused with tlie lines autluirized by the Boston 
Transit Commission at a later period. It controls the elevatetl roads of the city, 
but hi's nothinj^ to do with the subways, with the eNct ptinii of a shi rt section 
constructed solely tor its own exclusive accommodation, as will be explained 
l>resently. 

BOSTON ' The Boston Transit Commission was created by an act a])proved July 2, 
TRAN.siT i8(j^^ and accepted at a s(j«cial election held July 24, 1894. Tlie commission is 
composed of five members, three of whom were named in the act, and two 
appointed by the (lovemor. The term of ofllce was orij^inallv 5 yt-ars. but this 
was afterward < \t( TKle<l to the first day of July, Kioii. If the t»rin of the com- 
mission sliould expire befcire the completion of the work, the duties are to he 
a^su^^ed by the mayor, city engineer, and treasurer. Any vacancy in the com- 
mission is to be filled by the mayor, stibject to the approval of the board of alder- 
men. The act names the routes alon^r which the commission may builfi sub- 
ways, but the commission cannot exri n l ;1u ~-i lines or construct new oncs; it 
has no initiatory power. Provision is made for liuildini; a bridjje over the 
C harles Kiver. The commissirni may. mi or hefi^tn- the completion "f the sub- 
way, grant locations for tracks in it to any street railway company, and "shall 
order all surface tracks to be removed from Treinont street, between Boylston 
street and ScoUay Square, and from Boylston street, between Park Square and 
Tremont street ; and may order any other tracks that, in its opinion, have become 
unnecessary by the construction of said mbway and tunnels, and which are 
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above sai'! suliwa) ami tumu'ls. <»r witliiii .'. .li~*:mcf of i.oix) I'tct i'r> !j) any 
entrance to said tunnels, to Ik- riniovid from \\w streets. " Eltctric wires fiiay he 
placed in the tunnel at »>iich conipeti nation as may be dctenuuicd by llie 
commission. 

EXPEND- The work is to he |iai<] for by bonds is^itttfl by the diy treasurer, not to 

ITU RE ' 

LIMITED c^^^c^ $7,000,000, aiul such further amount for the Charlcstown Bridf;c. in addi' 
tion to the ^~•^o.cx*^ a]»])ro])riale<I by the oily cotnicil. as may l)e neces-ar\ for its 
r(iin]ileti(.n. A sinking tund is crealid into wiiich are to h«- paid all preniiitnis 
from the sale of Ixtiid.s, and alt proceeds from sale of lands or rights to use the 
subvvavs. 

On the completion of llic subway the c<»uiniissicii may contract for the use of 
tlie tracks to any street railway company for a period not excee<tiiif; 20 years, 
the compensation to be determined by the commission, subject to the a|>|iroval of 
the railroad commissioners. 

A0DIT:0NAL The act of HjO-' jjrovitled for llie coiislriiction of an additional siil)uay from 
.RwUFES J'.madw ay and W'a'^liitv^'Jon striit to Court and .'state streets, and thence to .\<lanis 
Square, llaymarket or Causeway .street, together with connections with the Mast 
Uoston Tunnel and the existinsr subway. This further subway was to contain two 
tracks exchisively for use by elevated trains, and two tracks for surface cars. 

AGREEMENT Within ijo days after the passapfe of the act, tlie commission executed with the 
company (Boston l!levated Railway Com|)any, mentioned abc»vc) a contract for 
ELEVATED the eNcIii^ive use nf tin- •-li. irt si-ction of tin -iiliu.a for a period of 25 years from 
the date oi o|>».riinj;. l lie annual rental is to Ir- 4^ jht cent, of the co>t of the 
tunnel, i he cost of the tunnel includes all expenditures for construction and acqui- 
sition and interest at the rate of 3} per cent., per annum, on the debt incurred in 
construction prior to the beginning of the use. If the company execute the con- 
tract, it may. stihied to the approval of the Hoard, construct certain additional 
lines of ilevatid railway. I'lxtn the complilion of the tunnel the cinniianv must 
remove its flevati<l trains from the existing snhway. TIk^ comnii>>ioii li.nl 
gratUed the use of the subway to this company as a matter of convenience tor 
the public, and no permanent rights had been issued to the Elevated Company 
for such use. The arrangement was oidy of a temporary character, to be 
annulled u]>on the completion of the short section referred to. 

ACSEEMENT l„ I), , cmber of the same yi-ar a contract was made with the \\ r-i 1 ii-l 
^y'^-j L, >li'ei K.-'ili'.n r<it;:pany. eomiMllini;- ihe surface tiius of the ci;v, Ir, which 
■;3MPany that company was granted the e.\clu.sive use of ait the subways then constructed 
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and those to be constrnctcti in the futnrc, Tlif term «>f the f^^uiui i> jo years. 
For this privilege the cuiniKiny pays the city the sum of 4* per cent. <»i $7,00).- 
000, the compensation to begin when the company assnmes control. The c>>ni- 
pany also agrees to pay an additional smn of 5 cents for each passage made 
through the subway by a car not excce<Iing 25 feet in length, and a proportion- 
ately greater rate for each car of greater length. .\ll eijuiinnent furnisbeil by 
the company is to Imt the property of the company as long as it shall continue to 
operate the tunnel: this e(|uipment is to Ik- purchase*! by the commission, at a 
fair valuation, if the company ceases o|K*rations. The comjKiny is to make all 
repairs. 

NO GRADE The routes built and bnililirig are shown on the accoiupanyiiig map TIjc 
CROSSINGS station at the corner of Floylston and Tremont streets is so <lrsigiieil that there is 
no grade crossing of tracks on which cars run in opposite directtons, tiie separa- 
tion being etTected by means of a sub-subwav for the south boun<l Tremont str* et 
cars. At Park street is a l<M>p around which all cars pass that do ni.t run 
beyond this point. There arc four tracks tintlcr Tremont street along the line of 
the Common, these taking the place of the two surface tracks. I!ids fnr the 
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construction of Sccticm I, wliicli incliulctl all that jK^rtion of the subway on 
Boylston street to \\\st strc t, with the exception of the station at the conu-r, 
were opened Marcli 20, iH<>5. The litM spadeful of earth was removed on 
March 28, i8«j5. 

The incline is an open avenue descen»linj; from the surface of the ground DESIGN OF 
opiK)silc Churth street to the subway portal. Tlie length of the incline is 318 ''"'^'^NEL 
feet, and it descends alnuit 17 feet in that distance. It has granite walls, under- 
neath and back of which is concrete niascjnry, with all the deejK'r portit)ns sup- 
ported on a pile foundation. The two-track subway is 24 feet to 24 feet 8 
inches in wi<lth inside, ifi feet 6 inches in height along the center, giving a clear 
height nf *i4 feet alx>vc the rails. The side walls are cnm|M>se«l of 15-inch I- 
beanis space<l 6 feet apart, standing on granite footing-stones. The space 
between the beams is walled with concrete, in which the beams are bedde<l. 
The roof is supiK)rted l)y 20-inch I-ln-ams spaced 3 feet apart, the intervening 
space Ix-ing bridge<l with brick and concrete masonry. The four-track sub- 
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na> is similar to the two-track. \x iili the exception that its cl«sir width is 48 f«et, 

ami that it has a row of cuIuiiuk alon*^ it<; center. 

A provisidii of llu- act rr(|iiirc<l tliat the coinniission "shall so comhtcl the 
work i>l coiistnictioii that all slrc.ts ami ])lacts uiulor or near which a miI>- 
way is constriictcil shall he oiJtii I'ur tratiic IktIwocii 8 o'clock in the fureuooij 
tiivl 6 o'clock in the afternoon/' 

11 tc method of butldinjv ihc subway will lie understood from tlie following 
extract from the spccificati<m« : 

METHOD "Tmiciics about 12 feet wide diall be cxcavatetl across the street, to a» 
OF BUILDING ^ distance and defrtb as is necessary for the construction of the subway. 

The top of the excavation shall be bridged by strong beams and timbering, whose 

ii|>Vir surface is fln.sli with the surface of the street." [These beams usually 
Ci'i;sist <if hard pine !' ii i lies by S to 12 inches. 20 Uct !on^, ])lace(l side by 
side lenL:th\\isc of the street, luu «ir more 6-inch I-beams are used for sup- 
{Mrting each rail of the street railway. The lies of the railway are usually under 
these lieams and fastencil to them with bolts. The surface of the beams is cov- 
ered with plankt precisely flush with the paving of the street.) "These beams 
shall lie used to sni)port the railway track as well as the ii linat v tiafTic. Por- 
tions of the liridyinj; can be re.novcd day and nifjl't. In each trench a small 
portion, or slice, of the subway sh.il! be constructed, I'.aeh slice of the subway 
thus built i^ (o be jMuperly joined in due time to the cuuti^iious slices. The 
contractor shall at all times have as many slice-trenches in process of excava- 
tion, in process of iHMng fiUe<t with masonry, and in process of being backfUled 
with earth above the completed masonry, as is necessary for the even and steady 
progress of tlie work toward com|>tetioii at the time named in the contract." 

Tins metlKKl d<tes not tlisturb tlic railway tracks at all. and leaves the 
whnlc surface of Uie siRxt entirely free, in the day lime, for normal use. 

MASONRY The mas. .my tumiel is built with concrete siile-walls and brick arches that 

TUNNEL jpj.j^j^, irom ..m- wall \.>\ tin- oilur. The arclus have luavy concrete backini.;, and 
are imtlier .sircngtheMed by vertical i-beanis about '» feet apart, imbedded in 
the walls, each pair of opposite beams being connectc<I at their tup by a tie-rod 
which }>asses just above '.he interior crown of the arch. Tltc tunnel is 12.25 
feet ttidc iti straight sections, and considerably wider at the curves. The height 
iPMii the invert to the crown is n. feet. The siile walls are 2 feet in thickness. 
The bcll-moulh, w here two tunnels join, is 30 feet wide and has a clear height of 
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21 feet. The side walls are 4 feet 10 tnclics tliick and the brick arch 28 indies 
thick. Tile arch is strengthened by tic-rods 2 feet apart strained against washer 
plates. Tlic hill-inouth grows snialirr in cross-section until it unites with the 
noTHKiI w ide arcli o{ the subway, which has a span of 2j feet and a height of 



A ntof-sliiclfl, similar to an ordinary .-liifld, i-xctpt that tlie lower lialf was ROOF 

SHIELI 

oinittid. was iisfd successfully on a poiiion of the work. It was an arcli-likc 
strncmrc, u feet long, with a rise of 8 feet 7] inches in its outer span of 29 
feet 4 inches. It was built around two arcltcd girders -3 feet 8 inches deep, 
placed 4 feet apart, leaving 4 feet of overltanging plates at front and back. The 
space between the girders was divided into 10 compartments, in each of which 
was placed a hydraulic jack. The track supporting the shield was placed on the 
side walls, cast-steel shoes being provided for tlie shield to rest and move upon. 
Tile greatest freedom and acciirarv of nianiinilation wore found possible with 
this arrangcnunt, ihc control of the valves heing ettective in correctintr sHpht 
changes in direction, overconiini; uneven resistances, and in traveling around 
curves. .\s the shield moved forward the i-inch space over the arch masonry, 
due to the thiclcness of the shield plates, was filled with cement grout (i>umpe(l 
through pipes kft in the brickwork), so as to make a close connectkm with the 
earth above. The material passed through was compact clay and sand, and loose 
sand ami gravel, whh occasional botdders u|i to 4 feet in diameter. This is 
fx-rliaps the first instance of the ttse of a sliiekl in connection with a masonry 
tunnel. 

The walls of the stations are lined with enameled white brick. The steel 
columns arc encased in concrete and painted white. The brickwork, and the 
e'kposcil steelwork of the roof, are also painted white. The staircase walls are 
lined w ith white brick, and the roofs are made of metal and glass. 

Prior to iSi)^. when all the Treniont street car traffic ran on the surface, the DAILY 
utmost limit of capacity of the surface tracks was found to he about j id cnr% ^^'^^^ 
per hour each way. J he rate of i)rogress was often not more than two nules 
per Itour. In October, 1898, one month after the complete transfer of the sur- 
face traffic to the subway, the number of cars passing freely each way at the 
same point within the subway, during the Iwurs of greatest travel, was 282, the 
rate of -peed, including stops, l)eing l« tween 7 and 8 miles p< r hour. This 
meant that the cars lictween the I'ublic-Garden entrance and tlie i'ark street 



crown of 17',' feet. 




BOSTON 

station, moved on a fixed schedule rime of 4 minutes in the subway, instead of an 
uncertain time on the surface varying from 10 to 20 mimites. 

\\ lien the Park street station was opened the commissifin was confromcd 

w'nh a prohlcin ap]iarontly witluait a counterpart in steam or street railway prac- 
tice, lietween tlie hours of 4:30 at)'! in the afternoon tlie ouli,'oin)j platform of 
this station wn<; served l)y ahont i.St> cars per hmtr. 'I'hese belonged to more 
than 20 (UHetent routes, and came to the piattOrni wiihuul any fixed order. 
The iias^cn^ers did not know what ca«^ were coming nor where tJiey would stop. 
Dire confnsion was the result, '''he trouble was obviated by the introduction of a 
large indicator upon which just before .the arrival of a car, the name of the car 
and tlie location of its stop were shown. 

The East Boston tunnel extends from Maverick Square, East Boston, under east boston 

TUNNEL 

the harbor to the city proper. It carries two electric railway tracks. The East 

Itoston approach consists of an open incline 139 feet Ion;;, an<l a wide-arch 
subway 680 feet lontj. 'I lie tunnel p^ 't■|^n has a total len<;th of 4.4.^0 feet. 
I'mler the harhor tlie tunnel is 2oi feet inside heijilit by 23 feet wide. The tun- 
nel was e.\cavate«l by means of a roof-shiel<l, as j)reviousIy defrribed, compressed 
air beiii},' employed to ])revent entrance of water. In l)uil linj^ the tunnel the 
invert was put in and the side walls cirried up to within uj niches of the spring- 
iuii line of the arch. The walls were terminated at this height in order to 
ser>-e as foundations for the tracks upon which the roof-shield was to run. Side MBTHOOS 
drifts, 8 feet sqiuire, were dug in advance of the sliicld, and then the core was 
taken out and the invert and side M'alls put in. Curved steel ribs made of lo-inch 
channels, spaced .^o inches apart, were used as centering for each riui; of arch. 
After la.tff^iiif,' had been t)laced on the ribs, the concrete was ])\it in. The final 
kr yinj; up of each rinj; of the arch was done throcsjh two holes, al)out I 3 inches in 
diameter, in the rear girder, at the top of the shield. Curved shert-iron troupfhs 
were extended from these holes to the top of iJie arch. Cuucrele thrown into 
the troughs was pushed into the unfilled space at the crown of the arch. .\s 
soon as one ring of arch had becti finished, the shield was pushed forward 30 
inches and another ring put in. The space left vacant over the completed ring by 
the advancing tail-piece of the shield was filled with grout forced through a 
vertical pipe placed at the crown of each ring. This was probably the first 
successful example of fresh concrete work in coimection with the shield metho<l. 
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The following is a suinmarj' of the cosi of Ute acveral works up to June 30, 



Km-- 

COST ( Jrii.'^inal siil)way $4,I58.<>88. ^ 

Alterations 2^3,438.77 

Cliarlcslown bridj^c 1.570,197,98 

East Boston Tunnel 2,744,088.01 

Uoston Tunnel and Subway 156,310.35 



Grand Total $8^73.023.25 



BOSTON ELEVATED ROADS. 

The elevated railroads of Boston, controlled by the Boston lilevated Rait- 
way Company, extend in a north and south direction through the business por- 
tions of the city. W'licn the present extensions shall have been completed it will 
extend tnnn Forest Hilk on the smith, thrnnc;^!! the city to Charlestown and Kast 
lio.ston m the north and east. I he [iriM iit vv -,feni, which is dcvated through- 
out, passes aiony the docks througli .\tlanlic avenue. 

As we have already explained, the Transit Commission is building a tun- 
nel under Washington street for the exclusive use of the elevated road; this 
and tlie East Boston tunnel under the liarbor have been leased to the elevated 
company. 

CHKACa 

Chicago has inat^urated, and is now rapidly extending, a system of tunnels 
that bids fair to have a marked influence upon the rapid transit |N:oblem in that 
and other cities. The plan is original in its design; comprehensive, in that it 

coders the congested district, and, as far as may be jtnli^od at the present time. 
eflVctive. in that it provides the desired relief. The fundrimrntal idea has been to 
place the transportation of iiierchainlize. mail, and express matter, and all sup- 
plies and refuse, in tunnels, an«l in thai way reserve the streets lor the exclu- 
sive use of tlie people. It is evident that such a scheme, in order to be thoroi^ily 
successful, must cover the district perfectly ; it would fail if any portion, how* 

ever insis^nihrant. were om'tt " K.very bnil^lin^^ the otciipants of whidi retjwire 
matcnal of any descri(niou from without that particular territory, must be 
rcachcti by the system. 
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CONGESTED The Inisinos center of C liicaj;o c)CCii|)R> an area of abdiit one and a halt 
DISTRICT j.,|uarc miles. Within this jpace arc the y^reat <iei>artineni stt)rcs, the oftice 
buildiiiys, the ncw>i>aiH.r offices, sonic larg;; factories, and terminals, including 
six freight depots for 35 trunk lines entering the city. In addition to nit this, 
the district is enclosed in a loop formed by four converging elevated roads. 
Some conception of the coiulition may Ih.- lortiied front the fact tluit the team- 
iny^. necessary to the transfer of }.;()ods in this district, has ;jro\vn to j.;reater 
proportions probably than in any other city of the world, rej^ard being had to 
tlje si>ace occupied. On thirty-two miles of streets, the vlaily movement of jncr- 
chandisc averages about 112,000 tons. During the busy hours as many as 1,000 
teams have been counted passing a street comer in an hour. Fortunately for 
tliose advocating the freight tunnel plan, the streets, as shown upon the accom- 
panyint; maj), are straight and laiil out at right angles. 

The following item from a Chicago paper clearly, although facetiously, out- 
lines ilie project: 

CHICAGO "What the subway means to ( hicago: Clean streets, pure air, filUllight for 

^-^.tl 'I' 1' I'l. underground subwav for freight traffic; just the reverse of .\ew 
OERNED . - / 

^ork and l.i>iidun, where the people arc put underground, and teaming and 
trucking given the preference. Coal, ashes, dirt, excavations from building sites, 
offal, etc., taken off tlie streets and hauled underground. All the dirt and 
annoyance are abolished. Every building in the business district is equipped 

with tunnel connections, an<l thus brought into direct communication with every 
railroad and steamsiiip line ir. the wurl<l. Freight, merchandise, and fuel are hauled 
in; ashes, dirt, and rs ftisc hauled *)Ut. Unintcrniitttd free tralTic wi the surface 
fur the people who walk, drive, or ride in surface and elevated cars. The streets 
for the people ; the tunncis for mcrcliandlse, coal and freight." 

The inception of this project was probably due to a strong public feeling 
that the charges for telephone service in the city were too high. Taking advan- 
tage of this feeling, the Illin<ris Telqthone & Telegraph Compatiy was incor- 
porated, and granted permission to build tunnels and conduits under the streets 
for telephone wires. Tliis was in 189Q. In 1903 the terms of the charter were 
bro.-ulened so as to include apparatus for the transmission of newspapers, mail 
matter, parcels, merchandise, coal, etc. 
[ORDINANCE 1 1'^^ ordinance ut iyoj provides that at the expiration of the cliarler iii 1929 
"all tunncis and conduits heretofore constructed, and all tunnels hereafter con- 
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StrucU'd, undiT said onliiKiiuis. shall, witlnuU the payincnt of any coiisidorati< oi. 
btcniuc- anJ he ihe absolute property of tlie city ot' Cliicago, free iroin liens an<l 
iiKiuiil>iaiiccs." 

The urdiuanco<; contain the t'l 'lli . a iiitr provisions: The tnnik or main line 
tunnels nmst not he more than u feet <) inelu s in width and i i ir> t in iieitiht : 
the small tunnels not mure than 0 leel in widlli and 7 J feel ni height. The 
cnnvn of tlic tunnels must not be less than IQ fcvt below the city datum. The 
company must lower or remove Its tunnels if the city decides to build water 
tunnels or subways with which they would interfere. Si»ace nnist be reserved, 
in each of the tunnels, for the ttse of city tclcijraph, electric Vv^ht. an«l teie|)hone 
wires, 'ihe coni])any !i:is »lie rij^jiit to connect am of its tunnels vvifh tlx* 
lots of private owners ahuttini;; on such streets, and also with the branch offices 
or delivery stations of said conittauy, by proi>cr passageway-* or connecting tun- 
nels. The compitny may lease its works to another duty authorized company, 
but it sliall not maintain or o|)eratc cars or vehicles of any kind for tlic convey* 
ance or transportation of passengers, nor sliall it have the right or authority to 
lease space in it- tunnels to any person, firm, or cor|x)ratiou to carry pas-scngers 
in any matnier. 

The city reserves the right to reguiiitc all charges and rates tor the serv- 
ices r< ndered. 

At the end oi 20 years from the granting ot the franchise, the city may DURATION OF 
purchase the entire i)ropt.rty and equipment, with the exception of the wires, FRANCHISE 
necessary to the carrying on of the telephone business^ but the telephone com- 
pany must pay a reasonable rental for the use of the tunnels. The city is to 

pav in cash the value of Ihe nr<ipert\ as determined hv three appraisers in the ^'^^ 

■ ^„ .... , , . , - PURCHASE 

nsivil \v;r . 1 hv appraisers, ni deteninnm}^ the fan* cash value ot the pr(»jHTt} , 

"shall not take into consideration its earnint; power or the value of any fran- 
chise or license, but shall allow for the properly the then cost of duplication, less 
depreciation." 

If, at the expiration of the grant, the city shoidd not desire to purchase nor to 
operate the tunnels, tlie privilege is to be granted to the coqioration making the 
mo-t adxantaKcous proposal. If the proposal of the Illinois Telephone & Tele- 

c^mph Company is not as a<lvautaj,'eous as that of some other cor]>oration, snch 
other corporation may jnirchasc the pro]>erty .-it an appraised \aluation. 

I"or the privileges grante<l, the c<*mi)any nutst pay to the city in January of 
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each \v:iT tin- lollowinj^ ptTccntac' s nt' it'< jjross receipts for tlu' |)ri'Ci'ilint; yi-ar ■ 
"For the iits.t toil years of the grant, 5 [jcr cent.; f<>r the s».cc>n<l ten years of 
the grant, 8 per cent ; and for balance of the grant, 12 per cent. On all 
gross receipts the company derives from the rental of space in its tunnels aihI 
conduits it shall pay into the city treasury 20 per cent, annually." 

If the company fails to complete the work authorized by the franchise penalties 
within 5 years, it shall pay to the city $2fX).rxx3 within fnj days nftcr the expira- 
tion of the 5 years. Jn case of failure to ])ay this atnoinit witinn the time 
spccitied, the coni|i;;ity forfeits '"all rights ac«|uire<l unikl this ordinance, loyelhcr 
with its plant and equipment." 

If the company fails to construct and operate 50 miles of tunnels, within 10 
years from the passage of the ordinance, it forfeits its plant and eqttipnicnt. 
Within s years it must also ha\ e a telephone equipment adequate for the serv- 
ice of 20.000 subscrihers. or forfeit its ])iant. 

The ori},'inal company lias been succeeded bv the Illinois Tunnel Companv, ILLINOIS 

TUNNEL 

which now acts as both constructinj; and operaliuij company. Twenty-eight cQ^p^i^y 
nules of subway have been finished, and, wlicn fully cquipixd, 60.000 tons of 
frdght can be handled daily. The longest line is about i mile. It lies under 
Wabash avenue, one block west of the lake front. There are eight principal 
passages, one under eat!- . i n.n.illel with Wabash avenue and west thereof, 
mnkintf nitie nor?h and ^uluh tuiinvls in all. with four secondary (umiels run- 
ning in the saiin lii ' rtion. At rijijht anj^les with these are 15 tunnels \nider the 
cross streets. The accom|>.niying enjiravings ^how the form of the luiuiel. and 
the switches and connections at the intersections. 

The work was done by what is known as the pneumatic system, in which me~hod of 
the air-lock of the ordinary pattern is placed in the ccmipleted section, and ^^'^'^"^^ 
air at from 5 to 7 pounds pressure carried in the' heading. This metlml was 
not nhsohitely neces^iarv. as the soil was of such a nature that it would stand 
withniu caving or swelling. 

l-'olloiving closely all excavation work, cliannei-iron ribs were placed in 
position, with lagging bdiind them. Concrete was then rainincd in between 
the lagging and earth, and in this way every void was completely filled. The 
lateral conduits were built with a 13-inch invert and lo-inch walk. The trunk 
sj'stem was conUructed with «i'inch invert and 1 8-inch Malls. 

In order to prosecute the work siiuxilhly and rapidly, the excavated mate- 
rial had to be disposed of witlioul .<leiay. This was accomplished by the use of 
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tramcars on a track of 14-inch gauge. A line of dmible tracks was laiil, and 
tlic cars were lioisted by elevators up the shafts to a headliouse liuill on the curb 
Hne. The material was (himpc«l into wagons standing on the street. Most of 
the hauling away was done at niglU to avoid interference with street traffic, 
^he first 12 miles of tunnel were built without causing a cnmplaint from any 
source, and without accieient of any kind. Over 12 miles of tunnel were coni- 
plHe<l in ten and one-half months of actual work. 




rmiciiT laALX at eitcEi ixitn-i' < i ixx — C8ic«w>. 



C'onncctitnis with buiUlings for telephone service are maile by drifts, 3 feet in 

diameter, from the tuimel to points within the curb line, and by driving 2, 3, 4, 

or 5-inch pipes to meet the drifts. In ibis way the necessary cables are taken 

into the buiUlings of subscribers. 

THIRD RAIL The iViur-way intersections have curves of 20-foot ra<lius, the sliari)est 

TRACTION ^.y^y^.j ji,^^ niain line being Ki-foot radius. The track is 2-foot gauge laid 
SYSTEM * 
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with 50-pouiiil rails. The Mi)r<;aii thinl-rail traction system is tistMl. This con- 
sists of a perforated steel plate, J inch thick by 4 inches wide, forniini; a rack, 
which is bolted between two lines of tinilK.'r stringers, as shown in the en^;rav- 
inj;. These both protect and sup])ort the rack. lMij;a;^nji with the teeth 
formed in the rack is a ff^'ar driven by the motor of the hKoniotive. By means of 
this construction the rack serves Iwth for traction and as a third rail cmidnctor. 
The current is taken up by the teeth of the «lriving gears and led to motors 




TVriCAL PISIDKl TIKu STATIOX — CHICAGO. 



geared to the axles. The track rails arc used for the return current. A spce<! of 
between 15 and miles jKr hour is attaine<I. 

The cars are of steel construction throufilioul, and are I-' feet in lenijth 
ovff all. They are of the double-truck, ei<;ht-wheel tyjK.'. The design is such 
that a car can be used either as a flat car or gondola, and the cotuents can be 
dumped without removing either the si<les or ends, Tlic bo.\ car is 48 inches 
wide, 10 feet 6 inches long, stan<ls 63 inciies aliove the rails, and has a capacity of 
30,000 j)ounds. 

The district ctnisuntes 4,000.000 tons of coal annually. Contracts have been 



246 



CHICAGO 



made for liauling the tiupply tor niat)y < >f the larj^e baUtlings, and for the removal 
of the ashes, the contracts beuig in force for periods of a year. The Post Office 
Department Im a contract with tlie company for the handfing of mails between 
the general post office, the sub-$tations, and the railway stations, to run for a 
peti<Ml of s years, the considcr.'iti^iti Ik in^,' ;iii;ir.i\iniato1v $175,000 per annum. 

'l iie c<:>mpaiiy has an authorized capital stock of $30,000,000. anil a bond 
issue of like amount. Of tlie $3o.o(Jo.o<x) in Ik ■ 1^. ^i -.ooo.ixxj lia=. In on issued, 
the remainder heinj; hel<I in reserve for ttnure extensions of iIk ]il;i!ir. 

Ciiieai^M is now considering the a«!visabilily of building a passenger sub- 
May system, having the following as it main feattires: 

An underground subway system making it practicable and serviceable to passenger 

SUBWAY 

put in operation a oncfare system witliout tlie issue of transfers; no grade 
crossings; cars to be run from the ditTerenl divisions of the city to oilier rlivi- 
sions as may be convenient for the peoi)le ; font walk; ten feet wide al nj,' all 
lines; a system that will take care of new sewers, a high pressure water systeni, 
and a storni-watcr syslem. 

It will be seen that the subway work already done in Chicago, and the sug- 
geMions for further developments, present futures radically different from anv" 
thing so far attempted in other cities in our land and abroad. The practical 
merits of tin ])lans those already accomplished an<l fliose proposed — are so 
evident that one rantMt lint believe that they will he followed elsewhere in 
greater ur Icas measure, it cannot be supposed for a ntonient that trains lor 
the transportation of passengers will be nm on the surface, because of the 
danger to other traffic It can hardly be supposed that the people of great cities 
win be content with elevated systems involving noise and the disfigurement of 
streets. It would seem that undery^round way; -n ;st come into common use, 
not oidy f>ir passengers and for freight, hut also for sewers, for water pip'S, 
and for conduits of difTerent kiufls. In this way, and in this way onlv, ran the 
surface of streets be reserved lor ordinary traffic, anij liic incessant breaking 
up of pavements avoided. For not wly are the streets of our great cities^ and • 
those of European cities, greatly overcrowded by traffic, but here and there seri- 
ous breaking up of pavements is going on all the while. The cases, indeed, 
are not infrei|nent wll^ different gangs of men are employecl on the same 
street— the <>ne replacing pavement, the other opening tlic ground for some dif- 
fereui purjiose. 
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CHICAGO ELEVATED ROADS. 

ROUTES As we have just mentioned, the con^-stc<l section of Chicago is embraced 
in a small area on the lake front near the center of the city. The elevated rail- 
road systems cover the outlying' .listricts to the north, west and south; alt of 

the roatls nieetinp in a loop encirclitip; tlie business portion. This provides for 
the quick handhnp of r-l! traffic from three cardinal points, and for tlu" utiliniited 
extendi' 111 of the residential district* in lik-e dircctirnis. Thcic features, in coin- 
Lination witii a tiat country in each dir<ttioti. vastly siniplifietl the elevated 
problem. The absence of heavy grades and sharp curves is unique in elevated 
railroad practice. 

The elevated roads started with the incorporation of the Chicago & Oak 
Park Elevated Railroad, in August, 1892. This was formerly known as the 
Lake Street Elevated Railroad. The franchise carried the right to bm'ld a 
double-track elevated structure from Wabash avenue and Lake street west to 
Wisconsin avenue and South Boulevard. Since then the following elevated 
roads have been constructed : 

'['he .South .Side I'.levated line, with two routes extcnfling directh xiuth. 
l liis road is being extended by cast and west lines at Thirty-ninth and Sixty- 
firat streets. 

The Metropolitan West Sitle line, with roads to the west and northwest. 

The Northwestern Elevated, with a line due north. This road is extending 
its system further to the north. 

Tlie loop where all the roa<ls meet in the city is controlled by the I'nion 
Lc<op Company, which leases the use of the loop to the other four roads. 

ft 

PHILADELPHIA. 

riiiladclpbia is now eiii:a^ed in thi -nslructi" m of a c<iiHprelK-ii>i\ e sv s- 
leui of rapi«l transit. The condUions tiiere arc nvore favorable than lln»e in 
' any of the other cities we luive mentioned. Tlie city was originally laid out 
regularly. The streets running north and south are parallel, and those running 
east and west are at right angles to the others. Two of the streets, Market and 
Inroad, divide the city east and west and north and south, and are of unusual 
width. These fe.itures ]>erniit 01 rai)id transit lines that are straight, and pro- 
vide convenient jiuints for diverging lines, 
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TIk l^[a] ioundation of all the coqjorations created for the purpose of con- ACT OP 
strutting and operating devated systems of munidpal railways m Pennsylvania is assembly 
the Act of AssemUy of June 7, 1901. Section 1 provides that any number of 
persons, not less than (i\ c, three of whom are citixens of the eommonwealih, 

may form a company for the purpose of constructing ai»J opcratiuf? passenger 
railways, cither elevated or underground, or partly elevated nnd tnidcrtjround, 
and for the collection and distrihution of mails of the Unite'! St.itrs; permis- 
sion to erect or ctmstruct to be obtained from tlic local authorities of the city in 
winch the road is to be operated. 

Section 2 provides that the charter shail be subscribed to In at least three oi 
the corporators, who shall certify, in writing, to the Governor, the name of the 
companv-, number of years it is to be continued, and otlier details in regard to 
the road, amount of capital stock, etc. This section prescribes also the powers 
ant! privileges of the corporation. These are the nsivil privileges of such a body ; 
but. in addition, power is granted to sell or lease any road or franchise, or any 
parts (hereof, to otlier coni])atucs, or to acquire other roads and franchises. 

Section 8 gives such corporations rights of eminent domain. 

Section i2 provides that construction shall be begun, in good faith, within 
two years, and be completed within five years thereafter. 

A supplement to this act enlarges the power of such corporations, so tliat elevai ed 

thev are authorized U> build either an eU v.ited or undt rgroutui, or Imth an v ii - OR UNDER- 

,11 , -1 1 I I . - , • 1 t GROUND 

vateil and underground railway, over the ronte described 111 their charter, after 

having obtained the cnsetit of the loCa! aMlli« iritiiS. 

Curpi 'rations, incoriioratcd under the original act. \\v\i- -^ru power to con- 
struct branches and extensions. The anicnthnent oi March j.^, gave them 
power, with the consent of the local authorities, to abandon any portion of the 
road, or to merge with other companies, and when two or more roads shall be so 
merged, the commencement of the work, in good faith, upon any part of the 
route, on any of such merged roads, shall be a commencement upon all ine 
merged roads, within the meaning of the act; provided that the work sliaii lie 
coiiipleteil within five years upon all the merged roads, unless the time for such 
coni])letion shall l)e extended by the proper local authorities. Tliis was an imp<tr- 
tant addition, for the charters of a number of the following mentioned elevated 
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«ii<I siiliway lines would have been forfeited tf it had not been for this provision, as 
woric, even yet, has not been begun on them. 
MARKET Tilt' Market Street Elevated Passenger Railway Company was autliorized to 

STREET 

COMPANY "I*^"'"''*'^ iindei^ound road from TXlaware avcnito on Market street, 

anuuul tin- I'lihlic IUiil(liiij;s uiultr any and all strct-ls houndiiip^ tlic sanu\ atul 
coiitinuin^r .m Markd slrcot U* 'Aw county line, with the rij^ht to rotT:<> iit i\]y'm 
tho snrtacc of .Market street wi^t I'f Tweiily-seeoiKl street, or through private 
property acipiireil by tiie eonipaii), and to eonnect with the tracks of any other 
passenger railway company. The road must be operated electrically, or by any 
otlicr power excepting steam. The comiKiny is to construct tubes or conduits 
for carrying city telegraph, telephone and fire alarm wires. Subsequently the 
company was further anthoriml to constract a loop, branch, or road begin- 
ning at the intersection of Droad and Market streets, on the south side of the 
City Hall, there connecting with its tracks, and thence extending south on 
Broad street to Walnut street to I'ifth, thence to Afch, to P.road, to Filbert, and 
there connertinj^ witli its main track-* at I'ifteenth aii<l Market. Thi.s provided 
for two tracks on Market street east *>f llroad, and lour tracks west of I'.road in 
addition lu ihe tracks already authon/e<l. I he :dternate privile^je was also 
s^ranted ol usinj.,' Chesimit street ini>tead of Walnut. The company is also privi- 
leged to bridge the Schuylkill so as to connect the subway tracks with the de- 
vatefl tracks to be built to tlie west. 
ROUTES OF Similar onlinances were passed for the Ridge .-Vvenuc Elevated Passenger 
DIFFERENT Rgjiwav C"ampan\ to buikl a double-track elvx^atetl railway from Passvunk 

COMPANIES ' ■ ... , r.-, -if • ' . ' , 

avenue alon>j Nmtli street to \ me, to Kidj^e avenue, to Mam street, Manayunk. 

T!i<- )"r,(!»kford l\levateil I'assenirer Railway Company is privilef,'ed to 
bui'd a <louble-track road troin South street along Delaware avenue to \ iuc, to 
From, to (."allowliill, to New Market, to l.;inrel, to Frankford avenue. 

The I'assyunk Avenue Elcvatctl Passenger Railway is to e.\tend from Dela- 
ware avenue along South street to Front, to Bainbridge, to Passynnk avenue, to 
Juniper, to Snyder aveinie, to Schuylkill River. 

Tlie Gennantown Avenue Elevated Passenger Railway is to extend from 
Front street along Germantown avenue to Germantown & Perkiomen turnpike, to 
th'' county line. 

The Broad Street Subway Passenger Railway Coroiiany is authorized to 
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construct an underground road from Government avenue under Broad street, 
around t]ic Public Buildings, and continuing under Broad street io the 
county line. 

On none of these lines was the miiiircnient ;is ti> the bej'innins; and coin- PHILADEL- 

PHIA RAPID 

pletiun of tin- wr-rk coniplieil witli ; and tlie rights and privileges granted l»y the ^^^j^^j^ 
several oriiniances would, tliereiore, liavc been turiciled, had it not tx'eii for COMPANY 
tlie act abo%'e referred to providing for the extenson o£ time of completion. 
/VII of the franchises have been acquired by the Philadelphia Rapid Transit Com- 
pany, which <qierates alt the surface lines in Philadelphia. 

The plan proposed for the Market street line, now building, was an aikpta- DESCRIPTION 

OF 

tion of the Iniston method, and provided for l>oth e!e\ ate<l an<l svirtace cars. The ij^q^jq 
francliise for the lino gave the right to build both an elevated road and a sub- 
way. There is a douMr tr.ick elevated structnrr on Nfnrket street from the 
county line to the Sclnivikill River, the surface tracks being nndermath. A 
four-track bridge over the river carries both elevated and surface lines to the 
entrance of the subway at Twenty-third street. From this p(»nt to the Public 
Rullflings is a four-track tunnel, the outside tracks for the surface cars, and 
the inside tracks for the elevated trains. The elevated tracks will continue 
around the City Hall antl thence down Market street to the river front, where 
they will joni an elevated structure on Delaware avemie from Arcii to South 
streets. The surface car track will leave the other at the City Hall and pass 
south on Broad street in a single-track subway to Walnut street, to Fifth, to 
Arch, to Broad, to the City Hall, where it will unite with the westbotmd ele- 
vated track to the county line. 

The tunnel is built w ith a Concrete floor, stecl-concrt te sille walls, and roof of 
I-beams with arches between, and rows of coluttuis between the tracks. ,\ 
considerable jn^rti^n of this line has been finished. The bridge over the Schuyl- 
kill is practically ctijuplete. 

\\ ork is now progressing on the elevated portion of the road west of the 
Schuylkill. 

.^n ordinance, pa.ssed in 1903, provided that each system of the railway 
must be finished before the streets are torn up for another i^rstem. The several 
sections must be completed in the following order: 

From Sixty-third and Market streets to Delaware avenue and South Street, 
the system just mentioned, in three years from the passage of the ordinance. 
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Subway loop on Uroad street and Walnut or Chestnut street, I'ifth and 
Arch streets, one year additional. 

Subway on Broad street, from Cayuga to Walnut or Chestnut, in two years 
additional. 

Hranches in West Philadelphia in two years additional, and the remainder 
within two years additional. 




IA?T »ivr» TUNSr.L Dl'mNC coicstiuctiox — x. v. SI'IWAV. 
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CHAPTER XXI. 
PRESENT RAPID TRANStT LAWS 



The failure of tlic two earlier CotniuissionSj and the ina<kqiialc qviality of 
the kj^islation uniler which thev lia<l actc<l, resulted iti a study of the lejfislation 
neede<l by this Chaml)er. \ bill wns prepared by a mnimittce appointed for the 
purpose which became a law in i)i*j4. This law was airiendcd in 1895, i8y6, 
1900, 1901, 190^, 1904 and 1905. 

The first section of the Rapid Transit Law as it now stands provides for COMMISSION 
the appointment of a Itoard of Rapid Transit Commissioners in each city having 
over 1,000,000 inhabitants according to the last preceding national <n St.itf 
census. Such board shall be made np of the Mayor, the Comptroller or other 
chief fmancial ofHcer of the city, the president of the Chamber of Commerce of 
tlie State of Xew York, by virtue of his olTicc, and the following named persons: 
William Steinway, Scth Low, John Clafiin, Alexander £. Orr and John H, 
Starin. Vacancies shall be filled by a majority vote of the remaining^ members of 
the Board, l-'uur ttieml>Lrs of the Boartl constitiUe a qnonnn for the transaction of 
business. l-'ac!i i f ili - commissioners, other than the M.iyor and Comptroller, 
shall take an oath taitlilnlly to perform the duties of his ofrtce. 

rroin time to time the Duard is to consider and determitte whether it is for ESTABLISH 
the interest of the city to build a rapid transit railway or railways for the con- routes and 
veyance of persons and property. Upon the request of the local authorities the 
Bnnrd shall consider and determine such questions forthwith. If the Board con- 
siders such a railway necessary, it shall establish the route thereof and the gen- 
eral plan of constrnction. Such plan shall show the general mode of operation, 
and contain such <U tails as to the manner of ctmstriiciion as may be necessary to 
indicate the extent to which any street, avenue or other public place is to be 
encroached upon and the property abutting thereon affected, and the conctirrent 
votes of at least six members of the Board shall be necessar>' to determine such 
route. The route may be located over, utuler, upon, through, or across any 
streets, avenues, bridges, viaducts, and lands within the city, and partly through 
blocks between streets or avenues; provided that the consent of the owners of 
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CONSENT OF <-'n»--lia]t in valm- ni the profwrly houiulcil by siicli strci'ts, an<i also the consent of 

PROPERTY ],)^.;,] authorities havinir anitn*! of such streets and avonne< hnvr been im>- 
0WN£R5 

cured. In case the consent of such property owners cannot be obtained, tlie 
General Term ut the Supreme Court in the district of tl>c proposed construction 
shall appoint three commissioners, who shall give due hearing to all parties inter- 
ested, and determine whether snch railway ouglit to be built. The finding of the 
commissioners, confirmed by the court, sliall be taken in lieu of the consent of 
the properly owners. It is made lawful for the commissioners to lix'atc the 
route of a railwav hv timiul tnnlrr any public pnrk';. 1:!n<'s, or watrr*, rind across 
any of the streets or avenues now occujjied by an elevated railroad in the city of 
Xew York. An ^evated railway must not be built on Broadway south of Thirty* 
third street, nor on Madison avenue.' 
PLANS TO BE Scction 5 provides tliat after any detemiinaticni by the Board of any 
BC^RD OF general plan a copy of such conclusions shall be sent to the Board of 

ESTIMATE l"*^tiniafc .ind \yipf>rtionnient. It shall be the duty of that board, tipon recciv- 

AND APPOR- sucli itlaiis. tu appoint a day not less than one week nor niorc tiian ten davs 
TtONMENT ■ ' •^'^ ■' 

alter tiie receipt thereof for tlieir consideration. Such consideration is to be con- 
tinued from time to time until a final vote shall be taken. Within sixty days of 
the receipt of tlie plans a final vote must be taken, the vote to be upon a resolu- 
tion to approve the plans. I'pon the adoption of such a vote by a majority of 
all the members of the B<iard of Estimate and ApporttontKciU. and the approval of 
the Mayor, the plans shall be deemed to be ai^jiroved by the city nnthorities. 
llavinii obtained the approval of the city autlmniies, the Rapid Transit Com- 
mission shall obtain, if possible, the consents of prt^pcrty owners atong the line of 
the road. The value of the abutting property shall be obtained from the assess- 
ment roll of the city. If such consents cannot be obtained, the Board may. in 
its own name, make application to the A]ip<-llate Division of the Supreme Court in 
the judicial district in which the rail:«>;ti| is to be constnictcil. fur the appoint- 
nicnt of three commissioners to (IrlcniiiiiL' aiio report, after due iieariiif,,', whether 
such railroad ought to be constructed and i in raied. l wo weeks" notice of such 
application shall be made by publication in papers to be designated by &e court. 
The tiiree commisskmcrs shall -determine, after public hearing of all parties inter- 
ested, whether such railroad ought to be constructed and operated, and report 
the evidence taken to the court, together with their determination. If the deci- 
sion eif the commissioners should be in f.ivor of construction, and this should be 
confirmed by the court, such decision is to be taken in lieu of the consent of the 
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properly owners. Such report shall be made within sixty «lays after appoint- 
ment of the cominisjiioiiors, unle>s tin cntirt sliail extend the time. 

Having obtained tlie consents, tiic K.ipid rr.iii*;it Coniniissinn -luil! nt once 
proceed to prepare the plans an<i si)eeitications nicluding all devavs and appur- 
tenances deemed by it necessary to secure tlie greatest efficiency, public conveni- 
ence and safety, including the number, location and description of stations** and 
plans for turnouts, switches, sidings, buildings, (datforms, stairways, elevators, 
telegraph and signal devices, and other appliances which the board may approve 
as "the best nnd most efficient system of rapi«I transit in view of the public needs 
and requirements." The plans may .^Iso include subways or tunnels for sewer, 
gas, or water pipes, electric wires and otlicr conductors proper to be placed under- 
ground. 

Stations and station approaches maj* be under or over streets o{ the rottte, or 
cross streets. 

I'hi- I'.unrd may from time tn tinie alter such i)lans and specific itions. but SEWERS. 

aluavs so that the same shall accord with the ireneral plan of construction; but WATER PIP, 

. CONDUITS, 
whenever a contract shall have been niade for the construction of the railway, no gj^. 

alteration shall be made without the consent of the contractor and his sureties. 
When the line disturbs any sewer, water pipe, or other duly authorized sub- 
surface structure, the work of constructi<»i at such points shall be conducted in 

accorilance with the reasonable requirements of the Commissioner of Public 
Works. All expense attached to the work shall be borne by the cf ii'r.u ting com- 
pany. \\'h'.'rc pfallcrifs or subwaxs shall be constnirti>f! fnr •Jt wcr. uati v pipes, or 
other underground structures, they shall be m the care ol the Hoan! and be 
matntained by the city. Any revenue derived from them shall be paid to the 
treasury of the city, except that where bonds shall have been issued to pay for 
the construction of snch railroads, such amounts shall be paid into the sinking 
fund to be established out of the annual rentals of the road. Any corporatkm 

nhic!), at the time of I'nistniction of ctuli suhwm-;, slinll <wn pipos or con- 
duits in n street travi tv-< i| l)y the rcail. shall In- vntitUd lo Use use of such ff-'d- 
Icrics and no rent shall be charged for such use except a reasonable charge to 
defray the actual cost of maintenance; but if the new galleries are of greater 
capacity than the old ones, the rent shall be charged only for such increased 
capacity. 

If, after having secured the necessary consents and prepared the plans and MAY SELL 

FRANCHISE 

speciftcations, it shall not have been determined by vote of the people '*as pro- 
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vidcd by sections* twelve and tliirtccn of chapter seven-luindrcd-and-fifty two of 
the laws o£ cightccn-hundreU-aml-nincty-four," Uiat such railway shall be con- 
structed for and at the expense of the city, a» afterward provided, then the 
Board shall sell at public auction the franchise to build, maintain and operate 
the road. 

TERMS. OF The terms of sale shall provide for the construction of the railway under 
the supervMsion of the Iloar i. and for the approval of an engineer to be ai)}X)inlcd 
by the I'oard, the salary i i the etiL;incer to be paid by the company owning the 
franchise. The success iul bulilcr must tiepusit with the chief fiscal officer of 
the city cash or securities in such amount as may be determined by the Board to 
constitute a guarantee of full compliance with the terms of sale. Tlie road is 
to be begun and finished at times specified by the Boards Should the company 
fail to begin or finish the road in the times named, then the Board sltall have 
power to rc-sell the franchise and so much of the road as may have been con- 
strticled. . The proceeds of such re-salc shall be applied first to the payment of 
the expenses of the re-salc, and then to llie discharge of any liens tliat may 
have been created upon die property, and the balance to be paid over to the 
company. The terms of sale must specify the amount of capital of the cor- 
poration, amd number of shares of capital stock it shall be authorized to Issue, 
the percentage to be paid in cash by the subscrilxTs, the maximum amount of 
bonded indchtrdness which "=iir!i cr>rporr?rton may incur, atid' the rates of fares 
and freiqlus whicii such corporation may cU.irge for tlie carriage of persons 
and property. But the rate of fare from any jx^int on the road northward or 
southward within the city of New York shall not exceed five cents. The Board 
may reject all bids and re-advertise the franchise for sale as often as it may 
deem necessary in the interest of the city, and shall finally accept that bid, which, 
under all circumstances, is most advai!taLT' ''Hi'; to the juiblic an<l the city ; and no 
l)id shall l>e accepted without the ctmcurreni \ tr of six members of the Board. 
The sale may be adjourned from time to time at the discretion of the Board. 
Alt such sales must be made for a definite term of years. 

Within one year, and not less than six months, prior to the expiration of 
the period for which the franchise shal! have been sold, the Board shall pro- 
ceed to re-sell the right to maintain and operate the road. Such sale is to be 
made in the manner prescribed for the original sale. Any corporation thereto- 

^Tlifsc sevlioiu are quoted in tuil later. 
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fore (jrt^atit7t'tl iiikIit tlic jucvisions of the act nspv he a purcliaser on such 
»t.-salc; l)ut if no sucii corporation be tlie piircliaser, a new corporation shall be 
fonned to maintain and operate the road. Such sale is to be made in the man- 
ner prescriljed for the original sale. 

The Board may rent such offices and employ such engineers, attorneys and powers of 
otiier persons as it may ticcin ntccssary to ihc jjroper performance of its duties. BOARD 
It may sue in tlie name and on behalf of the city. It trinv brintr actions to recover 
<lania>,'es for any violation of contract, livery action or procecnhng brought by 
the DoarU shall have preference above all causes not criminal on the calendar of 
every court, and may be brougtit on for trial or argument upon notice of eight 
days for any day of any term on which the court shall be in session. 

The iJoanl of Kstimatc ami ,\p]M»rtionment, or other board on which is PAYMENT 
im|x_)se»l the ihily and in which is vested the jx.wer of inakiiij; appropriations of BOARD^^"^ 
l>ublic moneys for tlic purjMJses of the city {^ovi rnimiit. «^!iall, oti re<pnsition 
duly made by the Board of iiapid Transit ( ViTinnissioners, appropriate such 
sum or sntns of money as may be requisite i>> \a < )>erly enable it to perform its 
duties. Such appropriation shall be made forthwith upon presentation of a requi- 
Mtion from tlie Uoard, which shall state the purposes for which such moneys 
are required. It shall be the duty of the Auditor and Comp'troUer, after such 
approj)riations have been made, to audit and i)ay the projKrr expen<liturcs and 
compeiisatinn of the commissioners, upon vouchers funiisiied by the com- 
niissionerb. 

For the [>ur]>ose of [>roviding funds with which to pay these sums, the BONDS 
Comptroller or other chief financial officer of the city is authorized to issue and 
sell revenue bonds of the city in anticipation of receipt of taxes, and out of the 

proceeds of such bonds to make the required payments. The amount neces- 
sary to pay the ]>rinci])al and interest of the boiuls shall be included in the esti- 
maic oi moneys necessary to be raised by taxation to carry on the business of 
the city. All expenses of the Rapid Transit Conniiisston, including the com- 
pcnsatiun of the Commi.»»ioncrs, shall be repaid, with interest, by the successful 
bidder for the franchise. The compensation to be paid the Commissioners 
shall be <leterm)ned by the t:i : < t.u term of the Supreme Conrt in the depart- 
ment in which the city siiail be located. 

'i lie articles of associatlott of the corporation l^uildinq and operating the 
road siiall be sij^ned by tkjI less than twenty-five persons. The articles must 
stale thai ihcy are made and filed for the purpose of taking and exercising the 
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SUBSCRIP- rii^ius purchased. 1 In articles must be approval by a vote of six inenil)ers of 
TION TO ,1,^. Board. Jnimetiiateiv alter ihc articles of association .shall have been approved 

CAPITAL ' 

STOCK OF ^"^ ^ Board of Rapid Transit Commissioners shall op«n books of sub- 
CORPORA- scripdon to the capital stock of the corporation, and shall give public notice of 
^'^^ such opening. Wlien the full amount of such capital stock shall have been 

subscribed by not less tliati fifty jHTSdns, and such percentage of the amount 
subscribed as may have been fixed by the I'.oaril in the terms ol «;rile ^hall have 
been paid in, in casli, the Hoard shall call a meetiiij^ of the subscnlK-rs for tlie 
purpose of organizing the corporation. At such nietting of the subscrilx;rs 
thirteen directors shall be elected, each of whom shall be a hohler in his owti 
right of at least one hundred shares of stock, 
BY-LAWS by-laws to be adoptvO must provide the term of office ctf the directors, 

which sliall not exceed one year; the manner of filling vacancies: th<' time and 
place of the annual meeting of the director^: m.TnTur of calliut: and holding 
special meetings; the number of stockholders who shall attend in ])ersc)u or by 
proxy any stockholders' meeting in order to constitute a quorum ; the officers of 
the corporation, die manner of their election by the directors, and tbvir (towers 
and duties; the manner of amending the by-laws. 

If in their judgment the public interest requires it, the Board may; at any 
time after the full organization of tlie corporation, by the concurrent vote of 
six mcmhcr'^ alter or add to the detailed plans and specifications, provided these 
plans do not change the route of the railway and are not inconsistent with the 
general plan of construction. Such change must be approved by a vote of two- 
thirds of the directors. 

ROAD FREE Eveiy corporation organized under this act shall have its principal office 

FROM TAX taxed on its propcrt\ in tlie citv where the railwav is situated. Btit no 

UNTIL II / 

OPERATION t-i^''^ kind shall be imposed upon any portion nf t!n' railway not m 

actual operation for the transportation of passcn^rer^ nt ircii,'ht. 

The capital stock of the corporation may be increased or reduced upon 

the a]>])ro\'al of the Commissioners, and the ajiproval of two-thinl$ in amount of 

all the stockholders. 

POWERS OF The corporation shall have the right to acquire such real estate as may be 

CORPORA- negesjjjifv for stations, depots, engine houses, machine shops, etc. In case the 
TION ' 

corporation cannot agree with the »>\vrn»r of such projx^rty upon the terms, it 
shall have the right to acquire title in the manner prescribed by the condemna- 
tion law. 
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The corj>oratl()n liavc thf right to cross, intersect, join, and unite its 

railway with any other railway at any point on its rontc and upon the j^ronnHs of 
such other railway company, with the necessary turnouts, siding^, switches and 
Other conveniences in furtherance of the objects of iti coimectionB. And every 
corporatian whose railway shall be intersected by fSat new railway, shall unite 
with the new railway ui forming snch intersections and connections; if the two 
corporations cannot agree upon the amount of compensation to be made there- 
for, tijo same slia!] Ix- determined liy commissioners to Ik- appointed hy the 
conrt, in tlie manner provided in the act in res[>e<t to acquiring title to real 
estate, it tlic two corporations cannot agree upon the manner of such cross- 
ings and connections, then the commnsioners shall determine the same. 

The corporation shall convey persons and property on its railway by the 
power or force of steam, or by any motor other than animal power. It nay 
enter upon and under streets and aventtcs and public places. No road mtist 
cross a steam railroad at grade. 

The corporation shall, when applied to by the Postmaster-General, convey MAILS TC BE 
the mails of the United States on its road ; and in case the parties cannot agree as C^^WED 
to the rate of transportation therefor, and as to the time, rate of speed, man- 
ner and conditions of carrying the same, the Governor of the State shall appcnnt 
diree commissioners who shall determine the prices, terms and conditions. This 
price nutst not be less than the corpor,ition would receive as freight on a like 
weight ot merchandise trans|>ortetl ui their merchandise trains, and a fair com- 
pensation for the post-office car. If the I'ostniastcr-Gencral shall require the 
mail to be carried at other hours, or at a higher speed than the passenger trains 
are run, the corporation shall furnish an extra train for the mail and be 
allowed an extra compensation for the service. 

The Board may also from time to time grant a franchise, upon apjilica- franchisf 

tion of any railroatl cifporation owning or actually operating a railroad ROADS 

, r . , ' ALREADY 

wholly or in part withm the umits of the city, or of any railroad corporation gUlLT 

now or hereafter incorporated, for the purpose of constructing and operating a 

tunnel railroad in the city, to be connected with any railroad or railroads within 

the State of New York, or within any adjoining State, and thereby forming a 

continuous line for the carriage of passt-ngors ami pro|xrty l>etween n p«>int or 
points within and a iK)int or i>oiiits without the citv. The Hoard nia\ by a 

PRIVILEGES 

vote of '^ix' of its members. iK tcrnune the route or routes hv \\Ii;cli Midi rail- qp EX'TTtNC 
road corjwration may connect with other railroads, or the stations thereof, or Roads 
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w itli ferries, nr may c^lahlt^h or extend its lines within the city, and ma> aiithori/c 
such corporation to lay additional tracks on, above, under or contiguous to a 
portion or the whole of the route of its railway within the city, or to acquire 
terminal or other facilities necessary for the accommodation of the traveling 
public on any street or place except Battery Park. 
BOARD TO The Hoard shall fix tlie location and pians of construction of such rail- 
road or railrorn!-., the times within which thcv shall be constructed, the coni- 

ROUTES AND 

PLANS pcnsation to be made to the city, and such other terms antl refjinn niciit- as the 
Board may consider just and proper. But every such determination, authoriza- 
tion and license shall be made upon the condition that the railroad coipordtion to 
RENT>^ r ^^^^'^ ^ grant shall be made, shall, from the time of the commencement of 
BE PAID BY the operation of such railway annually pay to the city a sum or rental, and that 
the ammint r f such rental, for a period of not more than twenty-five years, shall 
be prescribed by tlie Board. 
REaDJ lJst- Such authorization shall provide for re-adjustment of the amount oi rcnial at 
SERVICE *^^P'''''^*"* period for which the same shall be prescribed, and for 

re-adjustment from time to time in the future of the amount of such annual 
payment at intervals each of not more than twenty-five years. 
PROPERTY But such construction and operation of any such railroad shall onlv be upon 

OWNERS' 

CONSENT condition that the consent of the n\vncr<; of oiu lialf in \ ahu' of thr property 
bounded on, and the consent alsc* the 1<vc.t1 aiitti' h iti<> iiaving control of that 
portion of the street upon, above, or under which it is ;>roposed to construct llie 
road, be first obtained* In case the consent of such property owners cannot be 
obtained, the Appellate Division of the Supreme Court in the department in 
which such railroad is to be built, may, upon application, appoint three com^ 
missioners who shall determine, after a liearing of all the parties interested, 
whether the mad otipht to he constructed or operated, and their determination, 
criiitirnud by the court, may be taken in lieu of tlie consent of the proj)erty 
owners. 

DTSPOsmoN Wherever the route selected by the Board Intersects, crosses, or coincides 
OF SEWERS, with any tracks occupyincf the surface of any street, or the construction inter- 

WATER PIPES, 

feres with any pipes, sewers, subways, or underground conduits, any corpora- 
tion organized under the act, or any contractor constructinp any railway under a 
contract made with the Honrd, authorized to rrmove the tracks or pipe*, etc., in 
such manner as to interfere as little as possible with the operation of the rail- 
roail track.s. or the usefulness of ti>e pipes and sewers. All these must be 

360 



Digitized by Google 



PRESENT R^IPID TR/INSIT LAWS 



rq>laced as soon as possible. All such removals and restorations shall be made at 
the cost of the corporation or contractor building the road. For the purpose of 
facilitating construction, the contractor may, with the approval of the Board, 
lay upon or over the surface of any street, temporary tramways to Ik* used only 
for the rcinuval of excavated material or tlie transportation of material for use in 
the construction. 

Section 34 is quoted in full, since it is that under which the present sub- 
way is bein^ constructed: 

In case the people shall determine by vote, as provided in sections twelve PEOPLE VOTE 
and thirteen of chapter seven hundred and fifty-two of the laws of eighteen- ROAD 
hundred-and-ninety-four, diat any sudi railway or railways shall be constructed 
for and at the expense of Ihe city, then and in that event it shall be the duty of 
said Board to consider the routes, plans and specifications, if any, previously 
laid out and adopted by them or their predecessors, and for which the consents 
have been obtained referred to in section five of this act ; and cither to proceed 
with tlic construction of such railway or railways, and provide for the operation of 
the same, as hereinafter provided, or to change and modify the said routes, 
plans, or specifications in such particulars as U> said Board may seem to be 
desiraUe; or, from time to time, and with or without reference to former 
routes or plans, tr> n<l<i[)t other or different or additional rotifes, plans and 
specifications for such railwav or railways, providef! always that iii all cases in 
which any sucli change or mo«htication shall be of such character as to require 
the consents thereto referred to in section five of this act; and in all cases where 
other or different routes or general plans may have been so adopted the said 
Board shall proceed to secure the consents required to be obtained by section 
five of flife act as therein set lorfh. 

"If any city haS been or shall have been formed by the union of or con rnits 
solidation of one or more cities and other territory, and if in or for one of stich FORMED BY 
cities so consolidated or united there shall have Ixcii a Board ot Rapid I ransit ^KmJT^^'^* 
Railroad Commissioners as provided in this act, the board of rapid transit rail- 
road commissioners for the said city formed by such union or consolidation shall 
have for and within such city so formed all the powers, and be subject to all 
the duties and responsibilities, which at the time of such union or consolidation 
belonffcd to the Uoard of Rapid Transit Railrna-! ( 1 mitiisM . tiers of the former 
city so as aforesaid possessing such board for or in or with respect to such former 
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ciiy. If in such former city the vote of the qualified electors thereof shall havL* 
heen for municipal cofistnictinn nf rapid transit road as prescribed in seriions 
twelve and tliirteen of chapter scvcn-hundrcd-and-tifty-two of the laws of 
dghteen-hundred-and-ninety-fuur, then the system of municipal construction of 
rapid tratidt railways provided for in this act and all the provisions with respect 
thereto m this act contained shall be applicable to, and in full force within, all 
the districts or boroughs and tbronglioat the entire area of the said city formed by 
such union or consolidation. 
NEW ROUTES "The IVtan! of Ra]>ii!Trnn-u Railroad Connnis-jioners I'or aiiv city sda!!. prior 
GENERAL ^" tinK of the hnal grant of any tranchis>e ;indfr the jjrovisions oi tins act. or 
PLANS the making of a contract for construction operation of any rulroad under 
the provisitnis of this act, have power to rescind and revoke any resolution or 
resolutions of such board adopting any routes or general plan for a rapid trannt 
railroad adopted by such Board, and, in the discrt-tinn of such Board and in lieu 
thereof, to a<l<>pt new routes and general p!a». Every «uch rescindment or 
rt ViKatiiJii \Uiicii sliall havt' hi tn heretofore ma»le s-hali Ik" deemed to have been 
lawful and authorized by tlub act as the same was prior to the present amend- 
ment hereof. 

CONTRACT "As soon as such consents, where necessary, shall have been obtained for 

any rapid transit railroad or railroads, and the detailed plans and specifications 
BUILDING ' ^ . ^ . 

ROAD liave been j)repared as provided in section six of this act, the said Uoard, 

for and in behalf of the said city, shall enter into a contract with aT:y person, 
firnj. or corporation, which in the opinion <i| said jioar*! shall be best rpialified to 
fulfill and carry out said contract, for the construction of such road or roads^ 
including such galleries, ways, vubways, and tunnels for sub-surface structures a& 
said Board may uiclude in the plans for such road or roads under the authority of 
section six of this act, such road or roads, galleries, wa> s, ^;;lv,\ ;i\ ,s or tumuls to- 
be constructed upon the routes and in accordance with the plans ani! ^[Hcttica- 
tions so adopted, for such stun m smns of niunc), i<- be raised and paid out of 
the treasury of said city, as hcrcniufter provided, and on such terms and con- 
ditions, not inconsistent with the aforesaid plans and specifications, as said Doard 
shall determine to be best for the public interests. The sum or sums of money to 
be paid for the construction of such roa«l or roads shall be separately stated in 
the contract from the sum or sums to In- paid f«ir any jjalleries. ways, sidnvays. or 
tunnels for sub-surface structures, the construction of whidi is provided lor in 
such contract. And said Uoard may in any case contract fur llie construction of 
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the whole road, or all die reads provided for by the aforesaid plans In a sinf^le work 
contract, or may by separate contracts, executed from time to time, provide for ^^'VIDED 
the constnicfton of parts of <ai(! rnad or roads, or for the construction at first of 
two or more tracks over a part or parts ut such road or roads and afterwards of 
one or more additional tracks over a part or parts of such road or roada a» the 
necessities of said aty and the increase of its popuUtion may in the judgment of 
said Board require. 

■ The Board may also, in a contract for a part of any such'rapid transit amount to 

railn ad, in^rrt a provision that, at a future lime. ui>on the rofiuircmoiit of the PAID 

. • , , FOR FUTURE 

rioanl.tlu i ntractur <:hall conslrnct the remainder or anvpartDt the remainder of coNSTRUC- 

said road, as tiie growth of population or the interests of the city may, in the TION 
judgment of the Board, require, and may, in such contract, insert a provision of a 
method for fixing and ascertaining at such future time the amount to be paid to 
the contractor for such additional construction, and to the end of such ascer- 
tainment, may provi<le for arbitrati<Mi or for the determination by a court of 
the amount of such compensation, or of any other details of construction which 
shall nut be prescribed in the contract, but which shall be deetited necessary or 
convenient by the Uoard. 

"Any such contract may provide, if the public interest shall, in the opinion of WORK MAY 
the Board, justify the provision, that the construction of any section or portion of fy^pg^p^Q 
the railroad inchuled in such contract may. with the consent of the Hoard, be 
suspended (luring the term of o|x'ration of the ruilrnad as hcTLitiaftir men- 
tioned, or any p.irl of li ti rin : provided, that during such term or part of 
term the lessee or contractor shall use, in lieu of such portion of the road, a rail- 
road owned or teased b>' the lessee or contractor or a portion or section thereof, 
which shall, with the railroad or portion of railroad constructed by it under its 
contract with the Itoard, form a continuous and convenient route. 

"Every such contract shall also provide that the persons. 6rm. or corpora- all leases 

tion so contractijic: to construct said road, or roads, shall, at his, vr its fuvn cost EXPIRE 

AT SAME 

and expense, ctiiiiii. ma!ii»a»n and ttju-ratc saifl road or roa<)s fer a trrm of 
years to be specihed in said contract, not more than fifty years, and upon such 
terms and conditions as to the rates or fare to be charged and the character of 
service to be furnished and otherwise, as said Board shall deem to be best suited to 
the public interests, and subject to such public supervinon and to such condi* 
lit>Tis. rc.i;ulations and rc(|uiri'mcnts as may be tietermined upi>n by said Hoard: 
provided, that the right to use or operate any galleries, ways, subways or tun- 
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ncis for sub-surface structures, which are required to be constructed under said 
contract, sliall not pass iitnler the opcratint? provisions of snifl contract ; and 
further provided tliat in case the contract sluill ])rin idc for construction at dii- 
ferent times or at intervals of time of different i>arts of a road, or if the con- 
tract dial] provide for the use by the contractor of an existing railroad as part of 
continuotis route as aforesaid, then and in any such case the Board of Rapid 
Transit Railroad Commissioners tnay, in its discretion, prescribe periods for the 
operation of the different parts of said road so that at one period of time in the 
future the Ttourd may be enabled to make a single operating contract or lease of 
the entire road. 

PROTECTION "Every such contract dial! further provide b\ proper stipulations and cove- 
BY CITY nanta on the part of the said city, that the said city sliall secure and assure to 
the Mutraetor, so long as the contractor shall perform the stipulations of the 

contract, tiie rij^ht to construct and to operate the road I'rescribed in the con^ 

tract, free of all right, cl.itiii nr other intprfercnce, whellu r !)y in juTu-tion, suit 
tor cjaiiiages or otherwise, on Uic part of the owner, abutting owner, or other 
person. 

PAYMENT "Every such contract shall further provide that the person, firm or cot- 
required OF poration so contracting to construct, maintain and operate said road shall annually 

CORPORA- 

HON ^ treasury of said city, as rental for the use of said road, a sum whidi 

shall not, except as hereinafter provided, be less than the annual interest upon 
the bonds to !)c issued by said city for the construction of said road as herein- 
after provided lor, and in addition to said interest, a further sum which shall be 
equal to a percentage of not less than one per centum upon the whole amount of 
said bonds; provided, that in estimating such annual interest and additional 
percentage there shall be deducted from the amount of said bonds the amount 
thereof issued to pay for rights, terms, easements, privileges or property other 
than lands acquired in fee, and also the ainoimt thereof issued to pay for the 
COnslrtictton of i^r>l]cftc?. ways, subways and tunnels for snb-surf;icr stmctiires. 
TIMES OF "And provideil, luither, that the said contract may, in the discrctitjin of the 
PAYMENT gjjjj j^Qarj^ provide that the payment of the said further sunt of not less than 
one per centum upon die amount of said bonds as aforesaid, shall begin at a 
date not more than five years after the date at which the payment of rental shall 
begin, and that the said annual rate, instead of one per centum, may be a rale 
not less than one-half per centum for a further pviiiKl not exceeding five years; 
but in case the contractor shall, during any year ia which the said payment of 
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one per centum shall be suspended or reduced as aforesaid, earn a greater profit 
upon his, its, or their net ca()ital invested in the enterprise than five per ceutvim, 
then the sur[)ln> nf his. it>, or their earnings for such year up to the extent of at 
least one per cctituin i>ltall be paid as rental as aforesaid. 

"Such rental and the term for the operation of the railroad included in any 
such contract shall begin, as to said road, or any section thereof, when the 
same shall be decUred by the Board of Rapid Transit Railroad Commis- 
sioners to he completed and re:i«ly for operation. 

"I'nr tlic pnrjwse of estimating; such one- per centum ]x*r annum upon the METHOD OF 
anct-Ttaininiiit l A tlu- :mTnint nf '-tirh rciilal, llu re shall he inelmtrd stu-h ixTtimi of 

PAYMENT 

the said Ixmds as shall have been issued to pay interest on IxhiOs Uierci»>iore 
issued under the provisions of this art, except bonds issued tu pay for rigiits, 
terms, easements, privileges, or property other than lands acquired in fee. The 
aforesaid annual rental shall be paid at such times during each year as said 

Board shall require, and shall be applied first to the payment of the interest on 

said !) iiils, a« the same shall acrrne and fall iliit, am! the remainder of said 

rental not required for the payment of said initn ^t >liall ht- paid into the snik- RENTAL. TO 

ing fun<l, for the pa^metil of the city debt, ii there shall be such sinkmg fund in PAY 

said city, or, if there be none such, then said balance of said rental shall be BoJos^^p*^ 

securely invested, and, with the annual accretions of interest thereon, shall 'con- sinking 

stitute a sinking fund for the pa.>*ment and redemption at maturity of the bonds ^^'^^ 

issued, as hereinafter pr«)vided. 

"\n\ such contract niav also provide for a renewal or renewals of the RENEWAL 

OF LEASE 

lease of said roa<l \\\^m the exi>iration of the origmal term and of any renewals of 
the same, upon such terms and conditions as to said Board may seem just and 
proper, and may also contain provisions for the valuation of the whole or a part of 
the property of said contracting person, firm or corporation, employed in and 
about the equipment, maintenance and operation of said road, and for the pur- 
chase of the same by t!ie cit\, at Mu h valMation, Of a percentage of the same, 
should said lease not hi retie\\cd at any tina'. 

"Any such contract may provide for the construction of said road in sec- 
tions, and, except as herein otherwise provided, evcr\> such contract shall specify 
when the construction of the railroad included therein or of the several sec- 
tions of the same shall be commenced, and, in each case, the date of completion. 
It shall also state the date on which the operation of the road, or any section 
thereof, shall commence. 
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BONO OF "The person, firm or corixjratioii <fi contracting for the construction, eqnip- 

CORPORA- , , , I ■ • 1 I I 

HON "isintt-nancf ant! <>|)(Tation oi tlu' railroad or railroads uicUuied in any 

such contract shall give a bond to the cii> , m such amount as said lioard of Rapid 
Transit Railroad Comiiii8sta!der» ahalt require, and with sureties to be approved by 
said Board, who shall justify each in double the amount of his liability upon said 
bond. Said bond shall be a continuing security, and shall provide for the prompt 
payment by said contracting person, firm or cr)r|K>ration. of the amount of annual 
rental specified in the aforesaid contract, and also for the faithful performance by 
said contracting fx-rson or cnrpnratton of all the conditions, covenants attd 
requirements specified an<l prtivided for in saiti contract. In lieu ni said con- 
tinuing bond such contracting person, firm or corporation may, upon the 
approval of the said Board, deposit with the comptroller or other chief fmanclat 
officer of such city cash equal in amount to the entire amount of the said 
bonti or securities which are lawful for the investment i>f the funds of savings 
banks within litis state and are worth not less than the entire amount of such 
bond. If such bond shall have been given after the deposit of cash and securi- 
ties in lieu thereof as aforesaid, and the approval thereof by the said Hoard, the 
said bond shall be surrendered by the said city to the said contracting person* 
firm or corporation duly cancelled by the Comptroller or other chief financial 
officer of the said city. In the event of deposit of cash or securities as afore- 
said, the contract may provide for the payment to the contractor of ihr inconie of 
such securities or of interest upon such inonc> s at a rate not hiqlicr than the 
highest rate received by the city ujjon tlie deposit of its funds with banks, and 
may also provide for withdrawal of securities so deposited upon depasit of 
cash or securities of the same value, pro%'id«d that all such securities shall he 
such as are lawful for the investment of the funds of savings banks. 

SECURITY "The said contracting person, firm or corporation shall also sitnultaneoitslv 
REQUIRED OF .. . . , , , ' r , ... , •„ ,i " 

CORPORA- execution am! flelivery of every such contract, tk posit witii tiu- (_ omp- 

TlON troiier or ollur chid' financial ntViciT of such city the sum ot one million dol- 
lars in cash or in securities ot a value not less than one million dollars, which 
securities shall be of the character of those in which the savings banks of thia 
state are authorized by law to invest moneys, and shall be approved by the 
Board of Rapid Transit Railroad Commissioners, which cash or securities shall, 
under such terms and conditions as shall be provided in the said contract, be 
further security for the faithft)! performance by such contracting jKT>^on, firm or 
corporation of all the cuvcnatits. conditions and requirements six-cirtcd and pro- 
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vided for in said contract relating to the construction and cqui|mient of said 
road. If ill any case the cost ot" construction embraced in a contract is esti- 
mated by %\\c said Hoard of Rapid Transit Railroad Commissioners at the sum of 
ten milliou dollars or less, tiie contract may in the discretion nf tin- snid Hoard 
tix the amount of such depos^it at such a sum less than one luilliun dollars as 
the said board may determine, but in no case shall such deposit be less than ten 
per cent, of the contract price of such construction. The city in and for which 
said road shall be constructed shall also have a first lien upon the rolling stock city to have 
and other propertv of said contractinjj jx-rson, firm or corporation, constituting 
flic cfitiipment of said road and used or intc-nflfd for use in the maintenance and PROPERTY 
»)peratiuii oi the same, as further security lor ilie faithful performance by such 
contracting person, firm or corporation of tlie covenant, conditions and agree- 
ments of said contract, on his, their or its part to be fulfilled and performed, 
and in case of the breach of any such covenantt condition and agreement said 
lien shall be subject to foreclosure by action, at the suit of such city, in the 
same mnnner, as far as may lie. as is then provided by law in the case of fore- 
closure by action of niortj^ages on real estate. The said I^oard of Rapid Transit 
Railroad Commissioners may, however, from tmie to time, by a concurrent 
vote of six of the members of said Board, relieve from such lien, any pro])erty to 
which the same may attach, upon receiving additional security, wbldi may be 
deemed by said board so voting to be the equivalent of that which it is pro- 
posed to release and othern ise upon such terms as to such Board so voting shall 
seem just. The said I'onrd in;iy in or h\- run snoh ontraet and in its discretion. 
re'|uire. and this act. as the same was jirit.r to the ]>res«*nt amendment thereof, 
shall be deemed to have authorized the said liuard to liave heretofore re«juired 
any other security upon any sticb contract. 

"Upon the completion of the construction and equipment of the railroad or deposit 

TO BB 

railroads provided in any such contract to the satisfaction of the said Hoard, and pgjgi^(i|£{> 

wljcii the operation of the same shall have commenced pursuant to sai<l con- upon 

tract, it shall be the dutv of the Comptroller or nther chief financial nfficcr COMPLETION 

. , OF ROAD 

pay to the said contractuij; person, tirm or corjioration said sum in cash or the 

said securities so to be dei>osited as above provided as security for construction 
and equipment, and the said contracting person, firm or corporation shall also be 
then entitled to be credited upon the rental which he, they or tt shall have con- 
tracted to pay tn >:iiM cit> fur the use of said road a sum which shall be equal, as 
the case may be, eitlier to tlie interest on the sum so to be deposited for the 
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time of such deposit at the rate of interest provided for in the bonds which shall 
have been issued and sold by the city to provide for the constructit>n of said 
road, or the interest, divifkrtds cr other income which said city shall have 
received from the said securities. 
IN CASE OF "The said contract shall further provide that in case of default in pajing 

E F A. ' IL*" 

BOAKD MAY or rental therein provided for, or in ca^ie of failure or neglect on 

TAKE POSSES- the part of said contracting person, firm or corporation, faithfully to observe, 

SION AND ijpgp fulfill the conditions, obligations aii l tcquirenitnts of said contract, the 
OPERATE 

ROAD • '^^ Boartl uf Ra]iiii TraiiM't Railmad O)mmissioners, may tnkc pos- 

ses.Mon of said road and the r f]uiptiKiit tlurnjf, and as tlic affent of sanl con- 
tracting person, firm or corporation, either mamtaui and operate said road, or 
enter into a contract with some other person, firm or corporation for die main- 
tenance and operation thereof, retaining out of the proceeds of such operation, 
after the payment of the necessary expenses of operation and maintenance, the 
annual rental hereinbefore referre<l to, and paying over the balance, if any. to 
the person, firm or corporation with whom tin- first contract above mentioned 
was made, and if ;>ucii proceeds of the o]>fration of said road, after the pay- 
ment of the necessary expenses of maintenance and operation, including the 
keeping in repairs of the rolling stock and other equipment, shall in any year be 
less than the annua! rental hereinbefore referred to and provided in the first con- 
tract, then, and ih that case, the said contractin^i person, firm Or corporation, 
and his or its bondsnun, shall be and continue (but in the case of any bond 
hereafter executed each boridsnirtn only tn tlu" txtLiit of the liability expressly 
assumed by him upon the bond; jointly and severally liable to the aforesaid city 
for the amount of such deficiency, until the end of the foil term for which the 
said first contract was origuially made. 
BOARD MAY "Ko contract entered into under authority of this act shall be assigned with- 
nntt^^e thc written consent f)f the said Board of Rapid Transit Railroad Commis- 
sioners, concurred in by six members of said I'lonrd Tlu said contracting per- 
son, firm or corporation, with such written consent and upon such terms and 
conditions as the said Board shall prescribe, may either assign the whole of such 
e«mtraet or separately the right or obligation to maintain and operate the said 
road or roads for the remainder of the term of years specified in sach contract 
and all rights with nspect to such maintenance and operation, or included in 
the leasing provisions of such contract, but subject to all tiie terms and condi- 
tixms therein stated ; provided, however, that the assignee or assignees sliall. in 

2« 



Digitized by Gopgle 



J'kLSt.ST RAi'lD TJiAS'SJi LAii S 



and by such assignment, assume all of the obligations of the original contractor, 
under or with re<pt"ct to such leasing provisions and all obligations which 
relate in any way lo siicii operation and maintenance, and providcil, further, said 
Board before giving its consent shall be satisfied tltat the pecuniary responsi- PROVISIONS 
bility of the assignee or assignees shall be no less than that of such originai i-ease; 
contractor; and provided, further, that all of the security or securities which 
the city shall have received for the perfoniiance by the original contractor of 
sttrli K ;islnL^ [irovisions and of all prov isions of the contract with rcsf>ect to sucli 
operation and iiKiiiitenancc shall onitimiL' m in)] force as provider! in ^m-h con- 
tract, or any modihcation thereof, as security for the performance by such 
assignee of all obligations of the contractor under or with respect to such leas' 
tng provisioas and such maintenance or operation. 

"It shall be deemed to be part of every such contract that, in case tiic successors 
Board of Rapid Transit Railroad Commissioners shall cease to exist, the legis- BOARD 
laturc may provide what ptililu- orticer or officers of the city shall exercise the 
powers and dutic; bclnnp^tTii^ :o the Hoard of Rapid Transit Railroad Cntnniis- 
sioncrs under or by virtue of any such contract, and that in tietault ot such 
provision, such powers and duties diall be deemed to be vested in the Mayor of 
the city. 

"Every such contract shall provide that if the contracting person, firm or duties of 

corporation shall fail to construct or operate the railway according to the BOARD IN 

CASE OF 

terms of tlic contract, and shall, after due notice of its default, omit f'>r niore DEFAULT 
than a rcasutiable time to comply with the provisions of snrli rfnitract. the 
Board of Rapid Transit Railroad Couimissioncrs may bring an action in the 
name and in behalf of the city to forfeit and vacate all the rights of such con- 
tracting person, firm or corporation under such contract, and for dams^es and 
otherwise as may be necessary for the sufficient and just protection of the 
rights of the city; or may, ujum such terms as to the Hoard of Rapid Transit 
Railroad ConnnissioiH-rs seem just, an<i with such jK-rson or corporation as to the 
said board may seem proper, niake another oj)crating contract and lease of tlie 
said road for the residue of the term of tlie contractor in default ; and may bring 
action in the name and on behalf of the city to recover from the contractor the 
amount due from the contractor, less the amount which shall have been 
received by the city, under or by virtue of such new contract, and for all other 
damages sustained by the city li\ reason of such default. 

"The said Board may by any such contract determine when and how the 
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work of const ruction of the rapid transit railroad or railroads included therein 

shall proccc<l. 

PRIVILEGE OF "Any existing railway cor[)oratron owning or actually operating a railway 
WHOliY^'oR '^^ ^^^^ within the limits of the city in and for which said Board has 

PARTLY power to act, and approved by the said Board of Rapid Transit Railroad Gxn- 
WITHIN CITY missioners, shall be coRuietent and is hereby authorized to enter into any con- 

LIMITS 

tract for the construction and oin-ration of any railway pursuant to tht provi- 
sions of this chapter; or, nfkr such a contract shall have been made, shall be 
cotnjxMfiit and is hrrrbx .uitln irizefi. \\ \\h the apf)roval of said Hoard, to con- 
tract with the original contractor or his assignee or assignees for the mainte- 
nance and operation (includiug the equipment thereof) of any railway con- 
structed or in process of construction pursuant to the provt»ons of this diapter, 
and shall have all the powers necessary to the due performance of such 
contract. 

RIGHTS OF "A corfxiration may be ori^anized tindtr tht- railr<>ad law fif this state, for 
CORPORA- ^j^^, Qt undertakiiiLT tlic construciinti ui>crati<iM of a railway pur- 

ORGANIZED suant to the provisions of this act, or for the puqxjsc ot maintaining and opcrat- 
VNDER RAIL- ing a nulway (including the equipment thereof) already constructed or in 
ROAD LAW pjiQ^j p£ construction pursuant to the provisions of this chapter, or for both 
such purposes; and any corporation so organized, u|xm the approval in writ- 
ing of the said Board of Rapid Transit Railroad Commissioners, shall, in addi- 
tion to the powers conferred by the general act under which such company is 
organized, be empowered, and is hereby authorized to enter into any contract 
permitted by law for the construction and operation, or for the maintenance 
and operation when constructed (including the equipment thereof if desired), as 
the case may be, of any such railway constrticted or to be constructed at the 
expense of the city as in this act provided. The certificate of such approval 
shall be filed in the office of the Su ritary of State- and a copy thereof ciTtitlL-d to 
be a true copy b\' the Secretar}' of State or his deputy shall be evidence of the 
tact therein stated. 

"A corporation so organized shall not be required to proctire the consent of 
the Board of Railroad Commissioners of tlie State as provided for in section 
fifty-nine of the railroad law. Where in this section the consents referred to in 

section five of this act arc mentioned, they shall be construed to include any e()n- 
seiil given bv the eoiiinii<;sioners appointetl by tlic General Term or Ap]x;llate 
Division ot the Supreme Court, and confirmed by the said General Term or 
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Appellate Division in lieu of the consent of property owners as hereinbefore 
provided." 

The equipment to be 8ttpplic<l by the corporation shall include all rolling EQUIPMENT 

stock, Iv)i1ers. enjrines, wires, coiKliiits. rriachinerv. tools, arri appliances of every 
nature vised lor the generation or transimssion of power, and including all power- 
houses, and all apparatus for signaling and ventilation. 

Before awarding any contract the Board shall advertise for proposals for 
three successive weeks, and dnll publicly open all proposals. 

For the purpose of providing the necessary means for such construction, at bonds TO BE 
the pnUk expense, "and of meeting the interest on the bonds, in this section issued by 
hereinafter provuled tor, accnmiL: thereon jirior to the coniplelion and readniess 

for o|X'ratioii of tlic portion nf sikIi roa<l nr ro.-uls fur the constniction of which 
such bonds shall iiavc iK'on rispriMu<l\ issued, the Hoard nf Estimate and 
Apportionment, or other local aiulioriiy in saiti city, in winch such road or roads 
are to be constructed, having power to make appropriations of moneys to be 
raised by taxation tlierein, from time to time, and as the same shall be neces- 
sary, and upon the requisition of said Board of Rapid Transit Railroad Com- 
missioners, shall <lirect the Comptroller, or other chief financial officer of said 
cit)-, ant! it shall bcc<nno his duty to issue the bonds of said city at such a rate of 
interest, not exceedmg three and onedialf per centum per annum, as said 
Board of Estimate and ApportioniiKnt, or otlier local authority directing tlie 
issue of such bonds, may prescribe. 

"Said bonds shall provide for the pajiinent of the principal and interest in 
gold coin of the United States of America. 1 hey shall not be sold for less than 

the par value thereof; and the proceeds of the same shall be paid out and 

expended for the purpose for which the same arc i^<THil. u\H>n vouchers cer- 
tified by said I'oard of Rapid Trnn^il Kailrnad Cumiinssiontrs. 

"Sai<l Iwnds shall be free Iroin all taxation for city an<! county purposes. BONDS 
and .shall In: jjayable at maturity out of the sinking fund for the payment of the 
city debt, if there be such a sinking fund of said city ; but if there be no such 
sinkinfT ftttid, then out of a sinking fund to be established and created out of the 
anmi.a! rentals of said road as hereinbefore provided. But this provision that 
lb'.- said bonds shall Ik- payable out of such a sinking fund shall not diminish or 
affect the ftbli^ation of saitl city as a dil>t(.<r U]K)n said bonds, or any otlicr 
right or remeily of any holder or owner of any such bonds, to collect the prin- 
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cipal or interest thereof. The amount of bonds authorised to Ik- issued and 
<old by this section shall not exceed the limit of amount which shall be prc- 
srribrd hy thr l!narfl nf I'stimatc and Apjiortionment or such other local authority 
having power to make a] i[)ri i|>i iations ol moneys to he raised by taxation ; aii<l no 
contract for the construction of such road or roads sliall be made unless and 
until stich Board of Esdraate and Apportkmniatt vr such other local autlwrity 
shall have consented thereto and prescribe<l a limit to the amount of bonds 
available for the purposes of this section which shall be sufficient to meet the 
requirements of such contract in addition to al! obligations theretofore incurred 
and to be satisfied from such bonds." 

Changes may be nnde in the contract, or the plans, with the consent of six 
members of the Board ; but in no case shall the anmial rental to be paid to the 
city be reduced below the minimum rate provided. 
BRIDGES The board of directors of any company incorporated for \.hv imipnse of 
building a bridge, or bridges, connecting a city of more than one million inhabi- 
tants with nny otlur citv in the State, and to construct an rippronrh fherrto 
extending generally in an easterly and westerly direction, inay in lieu of con- 
stnicting such approach, build and operate an elevated railway, the route of 
which shall be coincident with the approach or approaches. "The entire route of 
any elevated railway, constructed under the provisions of this section, shall not 
exceed three miles in length, nor shall any |»art of said railway, except ^ the 
termini thereof, be less llian sixttt-n feet above any street, avenue or public 
l»lace, or less than fourteen kft above any existing elevated railway which may be 
ciusse<l, mtervencd, or intersected thereby." 

The Board may acquire any necessary real estate by condemnation or other 
l^al proceedii^ 

When the contractor shall require any property for the ocmstruction and 
operation of the road, such property shall be deemed to be required for a public 
purpose : and, with the approval of the Board, may be acquired by the contractor in 
all respects as such property may be acquired by tlie Board. Such property 

ac((uirec| by the ]i<«jrd, when no longer necessary for rapid trrtnsit purposes, 
shall l>e sold, with the approval of the Commissioners of the Sinking Fund. 

Sections 40 to 62, both inclusive, contain provisions for the acquisition of 
real estate. 
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III case it shall be determined by vote of the pcoi)le to construct the road at ROad part 

OF STREETS 

the city's expense, then the road shall be the absolute prof>crty of the city, and 

shall be deemed to be part o{ die public streets and highways, to be used and highways 

enjoyed by the public upon the payment of such fares and tolls, and subject to 

such reasonable rules and regulations, as may be imposed and provided by the 

Boanl of Rapid Transit Railroad Commissioners. 

The act proliibits tlie cotisfntction or nprnitimi oi anv railroad ujKni the ROAD TO 

BE UPON A 

surface of any street, avenue, or hijihvvaj m the city of New York; but Uiis STREET 
prohibition does not extend to bridges, or viaducts, or approaches connecting surface 
bridges with the surface; nor does it prevent the construction, or operation 
upon the surface, of any street, or avenue, or bridge-approach in the city of 
Ne\\' 'S'ork. for such a distance as may be reasonably necessary in order to con- 
nect underground lines with bridges, viaducts, or surface lines. 



Note.— The following sections of the Act of i8<>4. Chapter 732, do not, in 
terms, amend any portion i f tlu Rapid Transit Act of 1891. although the whole 
Act of 1894 is, in fact, an amendment of the earlier statute. These sections arc 
accordingly numbered with respect to Uicir position in the Act of 1894, and 
without reference to the numbering of the sections in the original act. 

"Scctit»n II. The Commissioners of R^ipid Transit heretutorc appointed 
under the act hereby amended, or who became such commissioners by its terms, 
upon the organiaation of the Board which shall succeed them pursuant to said 
act as hereby amended, shall cease to be such commissioners and shall transfer 

and deliver to the Board of Rapid Transit Railroad Commissioners, provided 
for by the act hereby amended, as so niu* ;ul( li. nil furniture, books, maps, records, 
plans, and other papers and property ot wh:u kiiul soever appertaining or belong- 
ing to or in the custody of the Board of which thty were commissioners, or in 
their possession, or under their control as such commissioners, or held by them, or 
for which they are responsible in their official capacity. The expenses incurred by 
said commissioners for which an appropriation or appropriations shall have been 
made pur.-iuant to section ten of the act hereby umciuled, shall be paid upon 
vouchers to be furnishei! !n said Commissioners and otherwise, a<! prnvidod in 
said section. Said Commissioners shall also be entitled to receive a rca.>.«>iiahle 
compensation for the services wliich have been rendered by them, which may 
have been, or which shall be, determined on their application in the manner pro- 
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viilcd lor in saitl section. The C omptrolK'r, or other chief financial officer of 
said city, is hereby authorized aitd directed to issue and sell revenue bonds of 
such city in anticipation of the receipt of taxes and out of the proceeds of such 
bonds to pay said compensation so ascertained and determined, and the amotmt 
necessary to pay the principal and interest of said bonds shall be iiuMiufed in 
the tax levy of said city for the year next following the issue and sale of the 
same. 



shall cause the question, wiiciiicr such railway or railways shall be constructed by 
the city and at the public expense, to be submitted to the qualified electors of 
the city within which such railway or railways is or are to be constructed, and to 
that end it shall be the duty of said I'oard, after completion of the detailed plans 

and specifications, as required by the act hereby amended, at least tliirty da\ «; 
priur tn the next {^ciuTal clectioii, in file with the jniblic dfficcr or officers witlmi 
the county in which such city is located, who may be ciiargeU with the duty of 
printing the ballots to be used at such electton. a request that separate ballota be 
printed and supplied to such dectors, one-half in mtmber of which iihall read, 
'For municipal construction of rapid transit road/ and the other half in num- 
ber of saiil ballots shall read, "iVsainst municipal construction of rapid transit 
ro.iil.' l']>on >ucii n.-q'.if^t luini,' mi fiUil. -lu'li !)anrit< sliall I>r printed aiul sup- 
ulicil til sufli I'ltciiirs at sucli L;riKTal Lkctimi. ;;nil separate liallut Imxc; .shall he 
provide*! for tlie rece{)tion ot the same ni eacli clcctitni district wiliiin such city, 
and the provisions of chapter six-hundred-and-eighty of the laws of eighteen- 
hundred-and-ninety-two, entitled *An act in relation to the elections constituting 
chapter six of the general laws,' and any act or acts amendatory thereof, or sup- 
plemental thereto, shall apply thereto as far a-; the nature of the case may allow. 
N'n liallot which may be provided under this section shall bo (Iti-nied invalid by 
reason oj any error in dimensions, style of printiiu;, or other lormal defect, or 
through having been deposited in the wrong ballot i>ox, but all such ballots 
shall be canvassed and returnee] a$ if such formal defect had not existed, or as if 
thi>y had been deposited in the box provided for the purpose. Upon the can- 
vass of such votes by the Hoard of Countv Canvassers of tlic county in which 
such city is located, it s!ia!l In the <luty nf saiil Itoard to file with the omnty 
clerk of said count)' a st ii' iiu !!t wiiich shall declare the tcilal number of voles 
cast iu said city for nmmcipal construction of rapiil transit load," and the total 
number so cast therein 'against mutiici|)a[ construction of rapid transit road/ 



METHOD OF 
VOTING 



"Section 12. The said r-oanl nf Rapid Transit Railway Commissioners 
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And the said railway or railways shall be constructed by the said city and at the 
public expense, if it shall be found from sucii statements so filed that there is a 
majority of the votes so cast in favor of such municipal construction. 

"Section 13. In case the majority of votes cast at such election shall be in 
favor of such municipal construction of said railway or railways, it shall be 
the duty of said Boanl of Ra|}id Transit Railway Commissioners, within thirty 
days after the official declaration of the said vote, to proceed to construct the 
said railway or railways, and to make and let all contracts required for the per- 
formance of the work necessary to be done and performed in and about the 
construction thereof. .Ml such contracts must, before execution, be approved as 
to form by the counsel to the corporation, or chief legal adviser for said city." 
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CHAPTER XXII. 
APPREGAHON OF THE CHAMBER. 

The proceedings of the Chamber in appreciation of the services of its mem- 
bers on the Hoard of Rapid Transit Commissioners are set forth in the following 
extracts from its minutes: 

MEETING OF lANUARY 7. 1904. 

A. Barto.n IIepul kn Mr. Prcudent, inany if not most of the great enter- 
prises that come so closely home to the general welfare and interest of this entire 
oommmiity have had their origin and found the mainspring of their successful 
accomplishment through the action and activity of this Chamber. Probably no 
one of the {jrcat enterprises to which I iiave referred comes more cl»)sely home to 
the entire community individually tliati iht rndcrf^round Rapid Transit Rail- 
way, now nearinj^ its compk'tion. It is fortunate for this community that our 
merchant princes and successful business men, like the President of this Chan> 
ber» Mr. Orr, Mr. Smith and others, can be induced, or gladly come forward, to 
give to the public the benefit of their services in the accomplishment of these 
great enterprises solely in the public interest and for tlie public good. The Presi- 
dent of this Chamber, with five other iiunilxrs, together with the Mayor and 
Compfroller, constitute the Rapid Transit ( ■ i:nmi<;<;irin. Their labors have hren 
long and arduous, and it seems to me tliat we owe it to ourselves, as well as to 
them, at this particular time to take some fitting notice of the services that they 
have rendered, which will inure so greatly to the benefit of our community. In 
that connection I have a preamble and resolution that I desire to offer : 

"Whereas, The Chamber of Commerce initiated the plan and prepared the 
bill passed by tiie Legislature on the a4th of May, 1894, under the provisions of 
which the Underground Rapid Transit Railroad is now nearly completed ; and 

"Whereas, The President of this Chamber and five of its members, with the 
Mayor and Comptroller of tlie city, were duly appomted a Board of Rapid Tran- 
sit Commissioners; therefore, be it 
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"Resolved, That the Chamber desires to make suitable reception of the rhsolu i ion 

eminent services rendered bv the Commissioners, and to this end Messrs. APPOINTING 

COMMITTEE 

George F. Seward, Jamb H. Schiff and Corntlius X. I'.'.iss be and they are 
hereby appointed a Special ( ijininittec to consider and report at the next meet- 
ing what action in their judgment shotild be taken by the Chamber." 

Mr. Hepburn — Mr. President, in deference to your well known modesty, 
being a member of the Commission as well as President of this Chamber, it 
seemed well to varjr the iavariable rule under whidt we act» and to name the 
committee in this resolution instead of providing that th^ be appointed bjr tiie 
Qiair. I move the adoption of tiie resolution. 

The resolution was unanimously adopted. 

MEETING OP MARCH 9. 1904. 

The Special Committee made the following report, which was advised to be 
printed and a copy sent to eadi member: 

RbtorTp 

In the Qty Hall station of the Rapid Transit Subway is to be placed a tablet 
bearmg this inscription : (An engraving of this tablet will be found on page 5.I 

SUGGESTED BY Till-: CH.A.MBER OF COMMERCE, TABLET 
AUJIIORIZED BY THE STATE, 
CONSTRUCTED BY THE CITY. 

This inscription is right, but it does not adequately set forth the service this 
Chamber has rendered. 

Our city has special need of rapid transit. Its principal business section is at 
the southern end of Manhattrin Island. The island is narrow and the residential 
section stretches far away to the north. It includes also a great district beyond 
the East River. The conformation of the cit)- differs in this respect from that of 
London, or Paris, or Berlm, where there has been unimpeded growths in all 
directions from common ^ters of business and population. 

In each of these great cities the physical difficulties of Stich enterprises physical 
have been less. In each of thcni the tliflu ultics attending the organization of such OIFFICULTIES 
work has been less. They are all capitals oi great states, so organized within 
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themselves and so associated with the respective national gOVernilKnts that greal 
public works are not halted for Inck of intclliirctit, appreciative aii<l effective 
SupiMjrt. This city, the second ni jiopniation on tlic globe, is not ihe capital of a 
State. Vast in the magnitude uf its iK>pulation, yielding place to no other in 
financial and commercta) importance, it is not the mistress of its own affairs. 
Its local government indeed is often in conflict with the State Government 
becanse of constitutional conditions and of the free play <>f political forces. 

While these things are true we yet stand in face of tlie ijreat facts that har- 
mony has been secured between the State and the city; tliat the jjreatest work 
yet known in the world iar the piirj)<)se uf giving transit facilities to a great popu- 
lation is nearing its completion, and diat tt » the Qiamber of Commerce and « 
representative body of its members that have so planned and so worked as to 
bring abont the great result. 

There is a feature in Aniericati affairs that should be recognized by every 

citizen who appreciates and Ifn'es his country. \Ve live under republirrm instiin 

tions. The effective quality of such institiuions is seldom sn preal as that n{ 

the older forms of government. Public measures llicre are generally tlirected by a 

compacted body of men who, by reason of ability and experience, have come 

into supreme control. Under a republican system there is always changeable 

control, and public measures can never be pushed beyond the point to which 

IHlbHc sentiment has progressed. It follows that in any republic public sentiment 

ntust bo developed and orcrnnircd hv the people themselves. It has c(»me to pa<s. 

happily, in our great lanil, that the development of right seiuiment ami tiic 

organization of measures ilenundcd by the public interest have received the 

attention of unofficial citizens. The field of work of this Chamber is broader 

and more important than that of any like body in the older countries. Onr 

people, quick to sec the needs of any situation, are constantly organizing unofficial 

bo<!ies that do good work. 

RECOGNITION Tt i? said titat n jiublics are ungrateful, ll may he so. !lm it catinot be said 
BY THE 

CHAMBER ^''''^ ^'''^ people who live uniler republican forms of govennmiu are ungrateful 
toward the men who in public or private life serve the public with fidelit>'. On 
the wall yonder hangs a great historical iMcture. It presents the tribute of this 
body to Mr. Field and his associates in an achievement incomparable at the time 

and of vast ■ rti t j the world. Those wli > li.>ve participated in the transac- 
tions of this tx)dy iiave seen it often vidd just honors. The man who more 
than any otlier created right public sentiment for a sound currency, Mr. 
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Hanna of Indiana, ftood here of late to receive addr««e» of i^ipreciation and an 
engraved medal from the Chamber. The man most prominent in the work of 
devising the basis for the Rapid Transit enterprise received at yotir hanils like 
honor, and yonder in a corridor of tliis bcautifid hall is to stand his statute 
done in marble. He was a citizen who served the public officially and who 
served it unofficiaUy widi singular clearness of vision, with devotion and with 
truth, and the rewards granted to him by this Chamber have been such as will 
malce his memory last until these walls crumble into dust. If it be true that 
republics as such are ungrateful let us take care that no such charge may be 
brought asyaiii^t our citizenship at large. 

What has been said is general in terms. Facts sptcitic in cliaractcr should be 
set forth lest some one may say tlial lite work of the Chamber and of its mem- 
bers has not risen to the height of public achievement indicated in the language 
thus used. The facts are salient ones and he who runs may read the record. 

The State authorized the work. The Act of the Legislature granting this 
aittlii*ritv riDil dctLTni'iiing the mcthoil^ to be fulluwrd was prepared iiiKk-r the 
directifJii of a ( ( iiiniittcc of this Chamber, approved by this Chamber, and urged 
upon the l-egislaturc by tliis Chamber until success was won. 

Under that Act the city vras empowered to carry forward the enterprise by a composition 
commission of eight persons. The President of fliis Chamber for (he time being 
and five other persons all members of this Chamber and de«gnated by it were <''>»»*'^'»' 
Commissioners, 'i'o these were added the Mayor and Comptroller of the oXf. 
Tlie Act iiuuIl' the body a continuous one, it being provided that the Commis- 
sion should itself fill vacancies in its number. It happens in this way th.^t six 
out of eight Commissioners have always been members of this Chamber. And it 
happens in this way that the great republican need of unofficial service has been 
satisfied in a remarkable manner. 

The foundation of the enterprise having been so laid, the duties of the Com- work 
missioners began. Tt was for them to create the thing so planned for. Their PERFORMED 
work has been of a kind that cannot be told in detail. Thty (li-tcrmined the 
route of the subway, having regard to existing means of transportation, to the 
convenience of the population actually existent and that hereafter to exist, and 
having regard to the right development of territory shut out from reasonable 
access to the business center. They determined plans for the structure, fitting 
thc-ni to the streets to lie traversed and to the probable exigencies of trafllic. 
They laid the financial scheme, having r^rd to the prompt construction of the 
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work on economical lines and conserving tiie permanent interest o£ the city in 
the work, hy providing that the city, after a term of years» shall come into com* 
plete ownership and control of it. They carried through the courts proceedings 

necessary to legaUze tlie plans so made. They selected and supervised the eng-i- 
neering staff. They reconciled differences with t!ie cit\ as to moneys required 
and as to the use of streets and interferences with public utiUty services. They 
reconciled differences with individual pi-operty owners. They determined the 
oonstniction of the operating plant in order to secure safety for the multitudes 
who will use tite subway. 

Is it too much to say that all this duty has called for attention, jnttdence, and 
ability of the highest order, and that the harmony secured and the public approval 
vouchsafed at each stage of tlic work indicates that attenlion, pnulcnce and skill 
have been exhibited in u decree that has left nothing to be desired? 

The work nears completion. By July it is likely that our citizens will be in 
fun use of its benefits. What we may do here to set forth the merit of tiie 
work and the merit of those who have done it will but faintly express tii/e *PP^ 
dation of the people who will be served by it. In knowledge of this the Cham- 
ber and the members of the Commission will receive their best reward. 

Your Committee in submitting this report desires to add that it hopes tv"> 
submit at the next meefint^ of the Chamber a further report indicating what 
means should be organized first, in order that the Chamber may take a right 
part in celebration of the opening of the Rapid Transit Subway to public use, 
and second, in order that the service rendered by members of the Chamber may be 
properly recognized. 

Your Committee sutaiits the following resolution: 

Resolved, That this prdiminaiy report be received and printed for the 
use of the Chamber and its members. 
All of wluch is respectfully submitted. 



(Signed,) 




GBMtGS F. Skwakd, KSpeeUA Committee. 



MEETING OF APRIL 7. J904. 



The rqKvt made as stated above was adopted by tiie Cbamber. 



aflo 



Digitized by Google 



AFFRtUATlON OF THE CHAMBER 



MEETING OF NOVEMBER 2. 1904. 

The Special Cotiiniittce, several gentlemen bstving been added to Us mem- 
bership, offered the ioliowing report, which was adopted: 

Report. 

To the Chamber of Commerce: 

Your Committee was appointed in January last. On March 3 it made a 
pretimtnary report which was printed for the information of members. That 

report presented briery the following facts: 

That our chy is su situated that rapid transit is more necessary here than in 
any other ^Tt at t it} . 

That this (Jiamber, impressed by the importance of the subject, studied it 
with care, prepared the form of legislation required and pressed it to action by 
the Legislature of the State. 

That these studies involved not only physical problems of a serious nature, 
but also administrative problems of importance and diflSciilty. 

That the law actually secured provided the means for a right solution of 
all these problems involved. 

That it committed the enterprise to a Commission of eight persons, six of 
whom were members of this Chamber. 

That continuously ever since six members of the Commission have been 
members of this Chamber, the Other two being the Mayor and Conq>troHer for 
the time bciuf^, 

That the i oiumission deserves high cunimendation not onJy because it deter- 
tnmed plans for rapid transit broad in scope and fitted to the needs of the city, 
and has carried these forward under difficult circumstances, but also, and notably, 
because it has so planned that the city owns the franchise, and will eventually 
come into possession and control of the entire system with little or no debt out- 
Standing. 

It is not the purjjosc of your Committee to enlarge uimmi the report «n 
made or to elaborate remarks. It lias waited until the subway, so far as it is 
completed, has cinne into use, and every citizen may see for Irimself its magni- 
tude, the fitness and beauty of its details, and its capacity to serve the conven- 
ience and comfort of our population at the moment and so long as multitudes of 
people coTip:rcgate within our borders. 

The subway speaks for itself in tiiese directions. It speaks also upon a 
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further point. In all its parts it bears witness to the forethoug^ of those who 
were the direct instruments in its construction, and to their skill, capacity, cour- 
acrt* and constancy. If it is a great work, it it so as the result of adequate design 

and effort. 

Bnt the subway is as mute as the threat pyramid in anotlicr direction. It 
has no voice to name and thank its own builders. That duty rests upon us who 
have been the human witnesses of their labors. 

Your Committee now suggests the ways by which die Chamber may give 
deserved honors to those of its members who have served the enterprise. We 
advise: 

BOOK 1st. Tliat your Comtrtttcc be instructed to prepare and print a descrip- 
tive and historical memoir of the enterprise to the end that the instninientallty of 
this Chamber, of its member?, and of dthrrs in the i^reat work may be properlv 
recorder! in permanent form, ^^nlr (_'ommittee heHevc; that "such a record is 
necessary to a right appreciation t»t the work that has been done, and, as well, 
tliat the record will serve a large public purpose by indicating how similar 
municipal purposes here and elsewhere may best be promoted. 
MEDALS TO jsd. That your Committee be instructed to cause to be struck suitable 

COMMIS* ng^ig in gM, similar to the one already presented to Mr. Hewitt, and that 
SIONERS 

these medals be presented in this Chamber to Mr. Orr and to those members of 
the Cham!)er associated with him in duty. 

3d. in order that the matter may proceed in a proper way. your Com- 
mittee proposes that the Executive t ommittee lie rctpicstcd to ticcide to what 
extent current funds of the Chamber may Uc iuilize<l for the purposes state<l. 
GROUP A further proposal has been considered b^ your Committee. It is this — 
PICTURE g jjroup picture, presenting the portraits of tiiose of our members who 
have had to do wiUi Rapid Transit work, be procured and given place on die 
walls of this Hall as a companion piece to the Atlantic Cable picture. 

Your Committee is prepared to say that such a picture would adorn our 
walls, would be of peculiar interest to our members so k>ng as the Chamber 
exists, and that the services of our members would be filtinglx- honored in this 
way. Pooks go to the shelves of libraries and in the end are lost sight of. 
Medals remain in the trtmily and arc not remembered elsewhere after a brief 
season. A great painting remains an object of interest, of pride, and of inspira- 
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tioa for an almost indefinite period. Your Committee cannot but hope that such a 
picture: may be ])lacc(I upon our walls, but it has no tiMMlght that it can be pro- 
vided for (»in cif rnrrcnt funds of the Chamber nor otherwise than by the 

generous arti'in ot induiiluals. 

Your Committee desires that tlie way niay be kept open to secure such a 
picture, and to this end asks the Chamber to authorize the Executive Commit- 
tee to give any needed assurances that a suitable paintihg, if oiTered^ will be grate- 
fully accepted by the Chamber, 

Your Committee respectfully submits the following resolution: 

That this Chamber holds in great appreciation the unselfish and hi^y sue* 

cessful services of Mr. Orr and his colleagues, and with the desire to give this 
appreciation tangible form rtf[itfsts the S|Kciril Committee to give eifect, to the 
best of its ability, to the plans set forth in its report. 

(Signed) CiEORrE F. Sewarp, 

J.^COB H. ScutKK, 
A. Bar'iok Hepburn, 
A. Foster Higcins, 

C. Ai>oLi'HE Low, 
IsiDOR Straus, 
Chart-e? S. Fairchild, 
J. Edward Simmons, 
Isaac N. Sbligkam, 



■ Special Committee. 



MEETING OP DECEMBER 7. 1905. 
The Special Committee submitted the following report: 

Report. 

To the Chamber of Commerce: 

At a regular meeting of the Chamber in January, 1904, the following pre- 
amble and resolution, offered by Mr. Hepburn, were passed: 

Whereas, The Chamber of Commerce initiated the plan and prepared tiie 
bill passed by the Legislature on the 24th of May, iSp4, under the provisions of 

which the I Underground Rapiil Transit Railroad is now nearly completed; and 
Whereas, The President of this Chamber and five of its members, with the 
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Mayor and Comptroller of the city, were duly appointed a Board of Rapid Tran- 

itt Commissioners; therefore, be it 

APPOINT- Resohftdt That the Chamber desires to make suitaUa recognition of the 
MBNTOP , . 

COMMITTEE e'T!»ncnt services rendered by the Commissioners, and to XhU end Messrs. 

George F. Seward, Jacob H. SchifT and Cornelius N. Dliss, be and they hereby 

are appointed a SfHcial Coniniiltee to consider and report at the next meeting 

what action in their judgniciu slwtild be takoTi by the Chamber. 

At the meeting of March following your Committee presented a preliminary 
report. 

At the meeting of November following your Committee made a further 
report containing, among otiier matters, the following proposals : 

INSTRUC ist. Tliat your Conuuittcc be instructed to prepare and print a descriptive 
"^^^^ and historical memoir of the enterjirisc, to the end that the instrumentality of 
tills Chamber, of its members, and of others in the great work may be properly 
recorded m permanent form. Your Committee believes that such reciord is neces- 
sary to a right appreciation of the work that has been done, and, as well, that 
the record will serve a large public purpose by indicating how similar municipal 
purposes here and elsewhere may best be promoted. 

2d. That your Committee be instructed to cause to bo sinick suitable 
medals in t^old, similar to the one ri!rea<ly presented to Mr. IK witt, .uul that 
these medals be pu sentcd in this ( lianihcr to Mr. Orr and to those members of 
the Cliambcr associated with hini in duty. 

These proposals were approved I>y the Chamber. 

Your Committee, m pursuance of the authority so given, has caused to be 
struck seven medals of suiuble size and design, and now brings them to the 
Chamber in order that they may be formally presented to the persons named 
below: 

ALi xANniiR E. Orr, 
Morris K. Jesui*, 
John Claflin, 
Woodbury Langdok, 
Sbtk Low, 
John H. St.\rin, 
Charlbs Stewart Smttr. 
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Your Committee has to report further that the memoir or hook authorized hy scope Op 

BOOK 

die Chamber is now in the hands of the printer. It will contain a description of 
passenger transportation facilities in our city and vicinity from an early day, and a 
statement of plans now being prosecuted for further developments. It will con- 
tain also much matter relating to the underground railway systems of London, 
Glasgow, Paris, Berlin, Budapest, Boston, Philarleplhia and Chicago. The 
book, with its pictures, maps and plans will nni tn more than 300 pages. 

Your Couiiiiittcc believes that the information presented in this book justi- 
fies the following conclusions: 

(i.) That the work done by the Rapid Transit Board and the plans deter- 
mined upon for further work will provide our city in its various sections with a 
veiy complete system of rapid transit facih'ties. 

{2^ That thii system, to say the least, will compare favorably with that of 

any other city in llie world. 

f^.") Th.it th( physical diihculties met and overcome have been greater 

than in any other city. 

(4.) That tlic workintr t>nt of a rigiit system has been more difficult by 
reason of peculiarities ot governmental control, State and Municipal. 

Your Committee has had no duty assigned to it ns respects those gentle- invited 
men who have served on the Commission in an official capacity beyond present- 
ing to the members a just and appreciative statement of the facts. These gen- 
tlemen include Mayors Van Wyck, Low and McCleilan. am! Comptrollers Coler 
and Giuut. But your Committee lias believed that it woiil.l be grateful to the 
Chamber to invite these gentlemen to be present and to wiiticss the honors 
tiiat we feel free to bestow upon gentlemen of our own membershq) toward 
whom we entertain sentiments of gratitude that are enhanced and deepened by 
die affection generated in years of intercourse on this floor Some of the gen« 
tlcmen so hivitcd are present and will know that our gratitode is not bounded by 
the walls of this room, but extends also to them in full measure. 

Your Committee ha« not failed to remember that one gentleman has 
served on the Boar J who was not an official member, atid not a member of this 
Chamber. This gentleman, Mr. George L. Rives, known to us all as a man who 
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has served the city in inqiortant ways and always beneficially, has been invited to 
this meeting in order that he may also be the recipient of our thanks. 

Your Committee has invited to be present also Mr. William Barclay Far- 
sons, Mr. August Belmont and Mr. Jolin B. McDonald. These men, in tiielr 

several clcpartment<;, have oxiiibitcc] such broad capacity and such faithfuincss 
tli.-it nf) account of th<* subway which fails to note their services could be con- 
sidered at all complctr nr just. 

Your CommittiH' has mn hcvn .'iiulinri/cd tn ajipnrtirni honor lu'twi-cn the 
menibers of the Board, ofticial or unotticial. Vet we think tliat the iiiembcrs of 
the Board would themselves consider us remiss if we sliuuld fail to state tliat 
the services of two gentlemen liave been especially valuable. Your Committee 
refers to the late Mr. Hewitt and to Mr. Orr. To the acute mind and wide political 
and administrative e^qiericnoe of the former is to be largely credited the com- 
bination of the theories of municipal ownership and private enterprise adopted 
and adhered to in the subway undrrtaking. and which has made the work espe- 
cially satisfactory to our people. To the trained business intelligence of Mr. 
Orr, to his fertility of resource, his critical rare and sturdy courafje, i? to be 
largely credite<I the -loli'tion of tlic grave problems that were met at every turn in 
the prosi-i-ntioii of the work. 

OBJECT Our great roniniunity is to be ci niu'^itnlatt-d in an especial matiiRT u\'H^n 
the fact that the best virtue ajui the best iiitcUigeuce of uur citizenship have been 
enlisted in the enterprise. It is net always that this happens under our institu- 
tions, and not always tliat it happens under any institutions. That it has hap- 
pened here, in a city dionght by some to be given over to the lust of wealth 
and cardess as to the course of administration, must give dieer to every man 
who is proud of his city, and who believes diat high integrity as well as high 
capacity are to be found here in no stinted measure. 

Your Committee proposes now to place the seven medals in the hands of 
the temporary presiding tMcet, to be by bim in your presence, to-day, presented to 
die several gentlemen for whom they are intended : that five copies of the book 
shall be given to each of the Rapid Transit Commissiotiers, official and unofficial, 
one copy to each meniber of the Chamber, and that 500 COJMes be printed for 
distribution among public libraries. 
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Special Committee. 



Your Coniniittee moves the adoption of this report and the approval of the 
proposals just recited. 

Respectfully submitted, 

(Signed) Gboiksb F. Skwakd, 
CoRXEi.iirs N. Buss, 
Jacob H. Schiit, 
A. Barton Hepburn, 
A. FOSTBR HjC>CIIf$, 

C. AmtPHE Low, 
IsiDOR Straits, 
Cham^ S. F.AiRCTiii.n, 
T. FnwAKi) Simmons. 
Isaac N. Seligman, 

The further proceedings on this occasion were as follows: 

Thb President — Bef<M% action is taken on this interesting report you will 
see the propriety of my calling to the Chair our Vice-President, who is with us, 
Mr. Charles I-anier. I will ask him to take ray place. 

Mr. Lanier took the Chair. 

Mr. Ar 1 iiFji P. Boli^ — Mr. Chairman and f:cmlcinen, it is fitting in sec- Alfred p. 
onding the adoption of the report just read to make a few remarks in apprecia- 
tion of the work of this Committee. 

In its whole history of public accomplishments the Chamber of Conunerce 
never did a greater thing than become sponsor for the ma^ificent system of 
Rapid Transit Subways, with which this city is now blessed, and enabled to 
march forward toward its destiny of being the First City of the World. 

Great as this achievement has been, the Chamber has done even more than 
create a work (if public utility of far ! ■ acliinji consequences. It has shown how a 
great public work, of incalculable value to the City of N\ w York for all time to 
come, can be conceived, organized and carritxl out, freed from those political 
entanglements, which so often prove a source of waste, extravagance, or scandal. 

This is, indeed, an occasion of pardonable self-congratulation for a great 
deed well accomplished, and the Chamber honors itself in honorins: tliose men on 
whom has fallen the Inirdcn aiul responsibility of the trust committed to ihem. 

As an engineering work, the New York l>ubway is, I believe, unmatched in engineering 
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any city in tli< world in magnitude and the extent of tlie difficulties overcome, 
and is an enduring monument to that youthful brain that the Rapid Transit Com- 
mission called in to their aid, to show them how the work they had undertaken 
could be accomplished. Il must liavt- Intn :in inspiratinn that dictated to that 
Commission the selection oi its technical head, when, instead of following the 
usual tonne of aeeking an engineer of tiained experience, with a record o£ great 
deeds accompHslied behind him, they comtnitted the responsibility of planning 
the exceptional work they had undertaken, as wdl as its supervisory execution, to 
the hands of a young engineer who had his spurs yet to win, and experience on a 
large scale to j;ct. It was an unheard of procedure, but the results accomplished 
have shown that in no respect has the wisdom and judgment of the Coniiiiib^ioti 
bt^eti % :iidicated in a higher degree than when they called William Barclay Par- 
soui t-i IiL their Chief Engineer. 
CONTRACTOR reference to the engineering side of this splendid subway system is com- 

plete witliout congratulating the Commission upon tlie limited tenders they had 
for the work when advertised for contract, which resulted in die selection of 
John 6. McDonald as contractor, whose genius lor organization, coupled widi a 
fertilily of resource, was a potent factor in achieving the results obtained. It 
was a happy combination of circumstances that brought together such well bal- 
anced co-ordinatiiitf factors ns ntir Rapid Transit Commission, its Chit f Encfinccr, 
and its Chief Contractor, resuUing in a completeness of scheme on IjoM, broad 
lines, tltat lias excited not only the admiration of lite engineering wuild, but of 
all well-wishers of civic righteousness for tiie high sense of trusteeship which 
actuated its administration. 

May the example set by this Chamber for enlisting "high integrity and high 
caiiacil . " in the service of the city, shine forth as a standard of endeavor f< r all 
future time, as the burnished goid on the medals that to-day aie bestowed on 
tliose of our nieaihers who have so faithfully discharged a great public duty. 

Mr. Boller — Mr. President, I would like to add a few remarks upon the 
report just read by Mr Seward. A limited number of copies of the record was 
provided for. There was no provision for a stock on hand in the Chamber. 
They are provided for distribution among the members and for library distribu- 
tion. We ought to have an edition here in the Chamber, as the material is so 
valuable that there will always he a demand for it; and, perhaps it is not in order, 
but I think it would 5e well for the Executive Committee to take up that ques- 
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tion nnd cotuider the advisability o£ printing an additional number of copies for 

future use. 

The CiiAiK^f \x — Arc there any further remarks^ GmtUtTicn, tlic question 
before you now is the afloption of the report of the Special Committee. What is 
your pleasure? 

J. Edward Simmuns— I move its aUoplioti. 

The report was then unanimously adopted. 

TuK Chairman* — I see thut the lion. Edward M. Grout, Gxnptroller, is 
with us. Wc wnnid like to hear from him. 

Mr. Groui .Mr. Chairman and j;cntleincn of the Chamber, I came as a EDWARD M. 
witness, and did not expect to be a participant in your ceremonies. Perliaps the 
process of elimination, by which 1 am the only public official here who is not a 
member of the Chamber, has ted you to ask me to vpeak. I can add notiitngf 
whatever, it seems to me, to what is contained in the very full and fair report of 
your Conunittcc. Tin nr iiceable thing in the Rapid Transit law in my mind, as I 
have seen it in administration, is the recognition of the nccc<;Mty of the continu- 
ous work of a continuing executive body ; and that yin cedent has l)ecn 
adopted, in a measure, in the f^rcat and important work which the city is about to 
undertake of procuring a larger supply of water for tin city ; and it seems to me 
that in every puMic improvement where the plans must of necessity require a 
long period of time to complete them, the principle which you have caused to be 
adopted in tlie Kapid Transit .\ct, of a continuing body, as against public of&cials 
who Serve fe»r a sliort pcrind, i^^ the principle to be chosen. 

One porsunal word 1 wouiti like lo say. It is a matter of great pleasure for 
one who has sat for four years on die Board with the members of your body 
who are diere, to see them receive at your hands this recognition of the valuable 
lervices which they have performed for the city. [Applause.] 

Thb Chairman — Mr. William Barclay Parsons is present with us. We 
would be glad to hear a few remarks from him. [Applause.] 

Mb. Parsons — Mr. President, I don't think there is much for me to say, WM. BARCLAY 
after I have thanked you, sir, and the members of the Chamber, for the invita- PARSONS 

tio'i to hr hrrc tr Inv .nnd to receive the thanks of the Chamber, and for the very 
tiattciiiij; iciiiaikb that were mnde. r«]iceial!y by Mr. Boiler, in seconding the 
rejiort of the Commutcc. Mr. iioiicr referred to the work of the "young 
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t'n>;iiKcr." lliit the young engineer could not po^^ihU have f;nccpe<lef! if In- h;i«l 
not had during his eleven years of service with the Rapid Transit Lonunissioii 
the full and absolute support of that Commission at all times ; and for that sup- 
port I should like now to make full acknowledgment, and thank the members of 
the Board for having given it to mc SO Unreservedly and fully as they have done. 
1 he Committee state that they have made no attempt to apportion honors. ( )f 
course, it is not for me to do so; but I dn not think I am stepping lxyon<l the 
bounds of propriety when 1 say tliat in this eleven years of service as tlut execu- 
tive officer of the Cbmmisaon I was necessarily brought into very close contact 
with the President of the Board, and I know that at many very critical 
moments, if it had not been for his steadfastness and absolute and unswervinj^ 
belief in the enterprise of which he was the head, we would not have had rapid 
transit to-day. And I think, therefore, this city owes the Chairman of the Com- 
mission, Mr. Orr, a very great debt, and that this Chamber, of which I am a 
member, also owes to his efforts the fact that we are celebrating lo-day tiie 
achievement of his labors. [Great apphiuse.] 

Thb Chairman — ^Mr. George L. Rives is present. We would be glad to 
hear from him. [Applause.] 



GEORGE L. Rives — ^Mr. President, for the very great compliment which has been 
RIVBS given to me in the report of the Committee I can only express my most sincere 
and grateful tlianks I was born in tins city, hav>- been brought n|) here ; I have 
lived here all rn} lite. Il has alwavs Ix-en my desire and my aiTtliifi'in to deserve 
tile good will and conti<ience ol my fellow citizens, i need not say t«> you, there- 
fore, with what pleasure I feel that such efforts as I have been allowed to make 
for the service of the people of this city are appreciated and approved by those 
who represent tiie commercial and financial interests of the metropolis. Quite 
apart from any personal question, I want to cxpri>s in\ xrry great gratification 
that ih'is Chamber has thought it right in this public and strikim,' manner to 
recognise liic value of the services of the memlxTs of the Commission. My own 
membership in the Cunimission ceased four years ago, so lliat I can speuk in a 
very impersonal manner of the efficient and admirable work which they have 
done. It is only those who will take the trouble to inform themselves, as your 
Committee has (]mik% of the great difficulties that had to be overcome, difiicul- 
tlfs f>f an enginecriiii; character, diffuniltics of what I might call a mora! char- 
acter, difficulties of a kcal ami financial character — only those who thoroughly 
understand that can appreciate how complete and striking a victory this Com- 
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mission has won. I'nfortiinalciy a great many people not «n<lerstan(i the 
subject. One of the caniliUates for flavor at the recent election, standing upon 
the ptotform of Municipal Ownership, and backed by htmdrads of thousands of 
votes, is now advocating the passage of legislation which will legislate out of 
office the Rapid Transit Commission, and change radicatty the law under which 
they ha\e i>perated. Snch legislation was introduced last year atid defeated, 
but it will he introduced ::{;ain at the coming sessi'in <<{ the Legislature and 
nrgefl with a great rieal of vigor an<l with a great deal ot ixijuiiar hacking. I 
need not tell this Chamber what I think personally of the merits of the Rapid 
Transit Act under which these things have been accomplished. We are reminded 
to^ay of the fact, as everybody here knows, that the existing law was initiated 
and frametl uixUr the aus])ices of this Chamber. If this Giamber desires tO 
see tliat law continued m force; il this Cliamlur dens not wish to see the con- 
servative safeguards removed which Mr. Hewitt so admirably contended for 
antl so admirably introduced into this bill, 1 venture to suggest that it is 
the part of this Chamber to have its voice heard at Albany durmg the comir.g 
session of the Legislature. I need not tell you that the influence of the Cham- 
ber in such a matter will be very great and may possibly be decisive. And I do 
hope that whatever tlie Chamlx-r may do or leave undone, it will at least care- 
fully examine into this subject with the ptirix>so of retaining the conservative 
safeguards which have been thrown about this matter. Mr. President, I can 
only end as 1 began, by thanking the Cluunber verj' sincerely for the great com- 
pliment that has been paid me. [Applause.] 

TiiF. Cjiair.m A.\ — We would be glad to hear from Mr. August Belmont, 
who is also present liere. [.Applause.] 

.Mk. I!ki.moxt — .Mr. Chairman am! gentlemen, it was not my |Hir[>ose tn AUGUST 
say anything to you. hut "f CKiTse. I ni'isl respond to the rer|uest of (he Chair. BELMONT 
1 really do not tlunk tliat i can add aiiyiiimg. except to ask yuu to review the 
work, ywi who are business men and understand what it means to organize a 
corporation and manage it in the face of the difficulties which corporations of 
to-day encounter; and 1 can ritd> say that I trust that that management has met 
with yoin- approval and will meet with your contituied en<li>rsement. Vou see 
the results of it. Vou know the claim which it has for conservative capitaliza- 
tion and for careful conduct. I speak of that with some pri«ie. ami that is as 
far as I can go. Tlie future will have to speak for itself. [Great a]>plause.] 
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Till-: CiiAikMAN — I am sure, gcntlcnun, we would like to hear from Air. 
John li. McDonald. 

JOHN B Ml l>i\Ai.i>— Mr. Chairman antl •,'< ntk'nuMi of the ChnnibtT of l"om- 

McDONALD mtrcc. it affords me great pkasurc to be here lo-<lay to lio honor to llie men of 
New York who have contributed so much to the great work of constructing the 
first Municipal Railway of Greater New York. 

It would be a twfee-toki tale were I to recount the stor>' of the many 
oljstaclcs nu-t and overconu-. The facts exist, however, that \\itl> the aid and 
counti'nancc of your bo<iy. tlie pnfit and forbearance of the puhlic. the unfail- 
ing support of the Rapid Transit Commission and its C iuet l inj^ineer, supple- 
mented by the co-operation of this and |>receding municipal administrations, you 
have given to the City of New York the greatest Rapid Transit Railroad in the 
world. 

Little more than a year has elapse 1 since the road was opene<l for active 
operation 1 think it mivy hv f.iirly said that hut few, if any, anticipati^i! lite -jreat 
betietil> u> the public uiiich it confers, h'ven now its capacity is overtaxed. 

There rexnains much to be done to meet the dcmamls for transportation of 
this Empire City. Build where you will, tlie ever increasing population of New 
York will absorb your facilities, and the crying demand of the hour is for more 
acconnnodations. 

1 know that sf) lonjj as the public interests arc entruste«l tO those who haVC 
not failed in the j)ast we mny IfK^k onfidcntly to the future. 

1 congratulate \o\i, getuiemeu, and the City of New Vork upon the accom- 
plishment of Nour ^^i^antic undertaking. That your work has been completed 
and placed in the public service without a shadow to mar its fair fame will live in 
history a monument to those who have directed and aided in its construction. 
(Applause.] 

The Chairman then presented the medals lo the gentlemen named in the 

report. 

The CiiAiRMAN — We will now listen to Mr. Alexander E. Orr. 

ALEXANDER Mr. Orr — Mr. President and gentlemen, my fellow-niHnbm of this Cham- 

E. ORR jj^.^ whom you have just i)rest-nted tliese j^ohU ti mkens as evidences nf your 
reco^uition and approbation of their services as KajJid Transit Railroad Com- 
missioners of the City of New York, have commissioned me to express to you in 
their behalf their sincere and heartfelt thanks for the honors you have conferred. 
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For myself I cannot help remembering at this moment, with keen feelings of 
gratitu<le, the honors which have come to me for many years past from you, my 
feltow-memhers of this Chamber. Several times you elected me your Vice-Presi- 
dent, tlieti. for five consecutive terms, yom Prisidcnt ; then you advanced me to 

the dit;iiific>! jxtsitioii of honorary iiienihcrsliii), nnd now. as il in confirmation of 
all that has jLjoiie hetorc. yon have presenttti me also with the gold medal of the 
Chamber as an additional evidence ot your appreciation and respect. Truly, the 
lines have fallen to me in very pleasant places, and for it all I can only tender 
yon, as I now' do from the deep places of my heart, my grateful thanks. 

It has been both a pride and pleasure to the mnnbers of our Commission to 
know that the very first move toward real and effective rapi<l transit under 
mtinic'oal ownership was made by this Chamber, and it \vn<; fur llii-: ir.K ii fli.it 
when designinji ilie tablet to conuneniorate the bnildiiifj of the lu st rapid transit 
road in New York our Cummission decree<l that the very first line of the inscrip- 
tion should read: "Suggested by the Chamber of Commerce of the State of 
New York," there to remain as long as the solid bronze should last as the evi- 
dence of your contribution to real rapid transit development. 

It is true that in the prosecution of this jjreal work confided to our care 
there weru, especiall\ in the earlier staf^i >. some "itTi'niv vi i liarWs atKi very many 
discouragements ; but knowmj^ as we did that we pussessed the confidence and 
support of this diamber, we again and again took courage till we finally reached 
the goal that you, after critical investigation of future possibilities, had the wis- 
dom and the foresight to suggest. 

We are gla*l. >es. more than glad, Mr. President, thai Mr. Seward's Com- 
mittte has meiitioneil nanies other than our own. of men who liave i;iven true 
and loyal service to the cause of rapid transit, .md without whose aid anti 
co-ojM.Tation the problem now so hap])ilv S4>lvei! would have remained an 
tmsolvcd problem to-day. 

With the Committee's permission we desire to add to the list the names of 
the late Justice Henry R. Beekman, who, under the supervision of this Cham- 
ber, ilrafted the rapid transit law, and of I-.dwanl M. .Shejiard and Albert B. 
IJoardinan. who, with tleorj^e L. Rives, alreativ i.attK'd in the re|iort. acted as 
r>iir ronnse! anri made all rooirh places in our Icl:.i1 ]iath\',:n sTiiooth. and then in a 
lew brief words emphasize liie names — first, of tliat great and gttod and patriotic 
New York citizen, our dearly loved fellow-member, Abram S. Hewitt, 
[applavisc] known to us all as the father of rapid transit. Xo poor words of 
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mine can add to the luster of his great fame, but I am sure it is a pleasure to us 
all to remember (hat during his lifetime we were able to recognize his services in a 

manner that broufiht joy ami happiness to Ivs heart. 

And of William Harclay Parsons, our (.'hicl F.ntrinriT, who (k'sijiticd anil 
snpcriulciulcd the building; of the siihway, ami whose ))niiessional skill proved 
equal to every engineering difficulty that was encountered and won for htm a 
well merited national and international reputation. It may interest you to know 
that Mr. Parsons' direct ancestor of several generations back obtained the orig* 
inal (. liarter of this Chainher from the British Crown. And of John I!. McDonald 
and .August Uelniont. who at an o!>|>iirtii!n' t?v>nient came to the front, wlioi so 
many held back, and with faith and coura.i,'e accepted the contract tor consi ruc- 
tion and operation, which crowned all our previous elTurts with success. .\nd of 
Edward M. Grout {applause] and Bird S. Coler, who as the chief financial 
oflkcrs of the city, were members of all our important Committees, and 
helped us so nmcli in di termining franchise values, which to our minds are the 
most valuable of all municipal assets. All these names shoidd be held in our 
grateful remembrance as It ng as rapid transit is deemed essential to the com- 
fort, happiness, and ilevelopincnt of this great City of New York. 

In conclusion, it is not for me to forecast the future, but I cannot help 
believing that passenger transportation through large cities by subway contriv- 
ance has come to stay. [Applause.] 



CHARLES Charles Stewakt Smith — Mr. Chairman, some of my associates on the 



Rapid Transit Board have made a suggestion to me which I have very great 

pleasure in communicating to you. Mr. Seward, in his report, and in\ friend. Mr. 
Parsons, in his reuiarks, ])a;d a very merited compliment"' to the I'residmt of the 
Ra|)id Transit I'oard. My friends oti ;n\ left have suggested that 1 sliould say 
something which would express the convictions of the members of the Rapid 
Transit Board regarding their President. Mr. Orr has executed his great work 
and borne his immense responsibilities M'ith absolute fidelity, great industry, and 
very great ability. [Applause.] There were times when the Roard felt very 
uncertain of public ,sup|iort. A g<K>d many of our best citizens in \'t n'. V'ork 
talked about a "hole in the ground. ' Ihit .Mr. ( )rr had unl)ounded f.iiili tiiat in 
the end the rapid transit work would receive the approbation of the citizens of 
New York city. I want simply to sa\ that I wish to confirm the remark in the 
report made by Mr. Seward in reference to Mr. Orr, on the part of the Rapid 
Transit Commissioners themselves. [Applause.] 
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Calvik Tomkins — Mr. President, in 1888 Mayor Hewitt sent a message to CALViN 
the Board ol Aldermen of this city on the subject of rapid transit. It was prob- '^''^'^"'^ 
ably the first great rapid transit paper which cnian:ui>(] fnun a city oAicial. 1 find 
extracts from that niessagc- liavo bec-n enibodicd in a rt •-i Intii n presented to this 
C liJiiniKT. and I think it would he pccuharly ajipropnati .nvl i^ratrfid at this 
time if by general consent tJiat resolution, which is virtually and practically Mr. 
Hewitt's message, could be read and receive our consideration. We have beard • 
from the other gentlemen who have been peculiarly instrumental in bringing 
about this great public work. I think it is fitting that we should hear a few of the 

words of Mr. Hewitt wlio was the ^reat leader in that enterprise. I WOldd ask 
general consent. I believe the Secretary has that. 

\. I>.\l<io.\ IlKl'lti KN — Mr. I'resident, the resolution which tht iiii< man ^- BARTON 

I If 1 y .-I'll • HEPBURN 

reters to was introfhiccd and referred to tn<' ( ifnniittee ot which 1 am Cliair- 

nian. I embodied the sentiments of Mr. ilewilt as expressed in his message. 

and with it, I presume, tlie Giamber would generally agree ; but my Committee 

did not think it right or opportune or proper to report to this Chamber an expm- 

sion of abstract sentinunt. We are practically business men. and when any 
practicrjl question conies before lis for action it is quite riijht that we ^'irmld 
express our sentiments; but for this C hainber ti) approve formally the sentiments 
expressed by .Mayor Hewitt in a message which he dcltvcrctl some time .ij;o did 
not seem to us to be a proper thing to do, even conceding that we approved of 
the sentiments expressed, and for that reason the resolution is lying in Com- 
mittee unacted upon. 

Mr. Tomkins— I ask general consent to present it 

Mr. S1M.MONS— Mr. Chairman, inasmuch as the programme laid down by the 
Special ( ■omiiiittee lias been eompletecl and the business of the Chamber has been 
finished I move that we adjourn. 

The Chamber then adjourned. 
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